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Duplex Planing Machine for Scarfing 
Ship Plates. 


We give on this page an illustration of a 
duplex planing machine, built for the special 
purpose of scarfing plates used in the con- 
struction of iron or steelships. Most of our 
readers are, of course, familiar with 
the Richards open side planing ma- 
chine, and know that it consists 
essentially of a massive bed, upon 
which is placed a saddle carrying an 
arm to which is fitted the head the 
same as to the cross-rail of the orci- 
nary planer. Motion is imparted to 
the saddle by means of a_ heavy 
screw placed in the middle of the 


bed under the saddle; the belts 
being shifted for the reverse by 


means of tappets, which are upon a 
shifting bar above the saddle. 

The Newport News Shipbuilding 
and Construction Company wishing 
a machine for scarfing the ends of 
plates used about the stern-post and 
bows of vessels, the idea was con- 
ceived of accomplishing the work by 
combining two of these machines, 
as shown, and connecting them by 
a platen so arranged as to be adjust- 
able to any desired taper, the usual 
smaller platens being dispensed with. The 
requirements were that sheets up to 21 feet 
long, 5 feet wide, should be scarfed down at 
the corners for a space of 6 inches in width, 
15 inches long. The two machines are 
entirely independent, so far as their driving 
arrangements or handling are concerned, 
and both or either of them may be used as 
desired, plates of any length being put in 
from the back, and the machines handled 
entirely from the front. The machines are 
connected beneath by heavy iron beams to 
which they are bolted, and, of course, are 
further tied together by the platen, which, 
after it is adjusted, is firmly bolted to both. 
The su;port for the adjusting screw, seen 
in front, rests upon one of these beams. By 
means of a shaft extending out in front con- 
nected to the 
cross-feed 


screws by 
bevel gears, 


the saddles 
can be moved 
by the oper- 
ator while he 
is in his usual 
position. The 
machine 
proved very 
efficient in 
use, and the 
simplicity of 
the means by 
which the 
result is ac- 
comp lished <2 SSS eR 
will com- 

mend itself to 

mechanics. The builders are 
Ayer, Philadelphia, Pa. 


has 


Pedrick 


——-  -ame - of saw. The rate of feed can also be 
The building of small steam launches is | changed to suit purchaser. 
| 
an industry of considerable importance.| The carriage is 20 feet long, running on 
| 


Most 


speed, but since it is said that thirty miles 
an hour has been made there will be a de- | 
mand for one to beat that speed. 
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* Standard ” Saw-mill. 


The engravings on this page and on page 
2 represent the latest design of saw-mill 
machinery built by the Standard Saw-mill 
Machinery Company, of Erie, Pa., the size 
represented having a capacity for about 





DUPLEX PLANING 


8,000 feet of lumber per day, using a saw 


up to 60 inches diameter, 


The saw arbor frame, technically known 
6 
inches long, 124} inches deep and 4 inches 


as the ‘‘Husk,” is of pine, 7 feet 


thick. 
eter, with a solid collar 5 inches diameter. 


The feed is through the medium of paper 
friction drums, and, by means of the cone 
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For Sale Everywhere by Newsdealers, 


The arbor is of steel, 28 inches diam- 
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ard” ratchet. One is fitted with the well- 
known Knight dog, combining both log and 
last board dog, the other with the common 
log dog. 

The ratchet is shown on an enlarged 
scale by the figure on page 2. Its main 
features are a ratchet wheel of compara- 
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the lever can only be moved as far as set for. 
A quarter turn of the setting lever disengages 
both the forward and reversing pawls, so 
that a log thrown on blocks will carry the 
knees back, making a ratchet which is as 
accurate as is used on larger mills, and one 
which can be set over the log by the sawyer, 
or behind the log by the setter, 
with equal convenience and accur- 
acy. This ratchet will fit any pony, 
small or medium mill, whose blocks 
are operated by a set shaft. Other 
sizes of these mills are made from 
5,000 to 30,000 feet capacity, with 


or without top saws, and with 
other variation to suit cirecum- 
stances, 


The Teutonic, of the White Star 
Line, the 
She made 


has now made fastest 
ocean passage on record. 
it in five days, sixteen hours and 
thirty-one the 
Majestic by more than an hour and 
a half, 


made by those who propose a four- 


minutes, beating 


Unless greater haste is 
day line they may be beaten by the 
old beginning. The 
best day’s run of the Teutonic was 
517 miles, so she has not only made 


lines before 


the quickest passage, but also the 


tively broad face, which is operated by six | best days’ run. 


steel pawls of different lengths. These 
pawls may be disengaged by a half turn of 
the setting lever, which at the same time 
engages the reversing pawls, to enable the 
sawyer to the blocks back without 
leaving his place. 
pawls which prevent back motion, except 


move 


when it is desired, and they are disengaged. | 















wiMILL MCHY CO: 


a 
! 
i 
! 


SNS 


VE 


STANDARD SAW-MILL. 


& | pulleys seen, the rate of the feed can be 
changed from 1 to 24 inches per revolution 


people are satisfied with moderate | one V and one flat track 48 feet long, and 


having a feed rack 24 feet long. 
The blocks open to 36 inches from the 


‘saw, and are provided with the new ‘‘ Stand- 





The 45 


and the 
pawls of varying lengths give any desired 
movement of the blocks. 

The check pawls are controlled by a lever 
passing over carriage, a slight push with 


ratchet wheel has teeth, 


the foot them. 
Also provided with a circle and with a stop, 
so that when plank 
lumber of uniform thickness is being sawed, 


engaging or disengaging 


scaled boards, or 


| 
} 
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There are also six check | 
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Compound Engines, 


By JAMES TRIBE. 


SECOND PAPER. 


THE OBJECT AND IMPORTANCE OF THE MULTI- 
CYLINDER ENGINE, AND HOW 
MINE THE BEST NUMBER OF 


TO DETER- 
CYLINDERS. 
The principal object in compounding is to 
obtain economy, and in this object there are 
three important features: 
First. That of 
steam. 


carrying high-pressure 


Second, That of expanding steam to the 
greatest reasonable extent. 

T hire. 
That of 
ducing to a 


re- 


minimum the 
condensation 
of in 
the cylinder. 


steam 


HIGH - PRESS- 
URE STEAM, 


It would 
of but 
little value 
to compound 
the 
the 
engine - room 


be 


unless 
steam in 
is at least: 

For 
cylinders, 65 
pounds. 

For three cylinders, 110 pounds. 

For four cylinders, 130 pounds. 

It has been many times practically demon- 
strated that the higher pressure steam is the 
more economical, providing the rate of ex- 
pansion is in proportion. 
two-cylinder 


two 


For instance, in a 
compound condensing, with 
steam at 65 pounds, the greatest number of 
expansions possible to 


a reasonable extent 
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would be from 10 to 12, while the single- 
cylinder engine will make in ordinary run- 
ning about six expansions; or in a three- 


cylinder triple expansion, steam of 


| 
| 
| 
| 
| 





ure of 150 pounds gauge, and is expanded 
six times. 


366° at the commencement of each stroke, 
110| but by the time the piston has reached the 


This 165 pounds absolute equals 


pounds at best would only be expanded 20|end of the stroke the steam pressure has 


times, while as much as that might reasona- 
bly be expected froma two-cylinder com- 
pound. 

I believe the best 
found in Table No. 1. 


TABLE No. I. 
STEAM PRESSURES FOR COMPOUND ENGINE. 


pressures are about as 








+ 
7 
o, 
Two-cylinder engine. 120 lbs. 170 lbs. 
Three-cylinder engine... 150 Ibs. 200 Ibs. 
Four-cylinder engine..... 190 Ibs. 


EXPANDING STEAM TO THE GREATEST REASON 
ABLE EXTENT. 

The most correct way of determining the 
greatest number of expansions possible to 
steam of any pressure is to first establish 
what may be considered the best terminal 
pressure in the low-pressure cylinder. The 
following Table, No. 2, is proved to be very 


good. 
TABLE No. If. 


TERMINAL PRESSURES IN LOW-PRESSURE CYLINDERS, 


Number of Cylinders. Absolute Pressure. 


Single-cylinder engine ... 7 Ibs. 
Two-cylinder engine...... 6.5 lbs. 
Three-cylinder engine.... 6 Ibs. 


Four-cylinder engine..... 5.5 lbs. 


Then if the steam pressure be limited to 
say 150 pounds gauge that is, 165 pounds 
absolute, and the terminal pressure is re 
garded, as per table, at six pounds absolute, 
apply Rule No. 1. 

Rule No, 1.—Divide the initial 
steam pressure (see Table No. 1) by the absolute 


absolute 


terminal pressure (see Table No, 2,) and the 
quotient will be the total number of expansions. 

Thus we have 165 + 6 = 27.5 expansions; 
but as there will little in the re 
ceiver, etc., this will be reduced to about 27 


bea loss 


expansions. Again by the same rule, with 
steam pressure 120 pounds or 135 pounds 
absolute, and terminal pressure in the low- 
pressure cylinder 6.5 pounds absolute, we 
have 185 + 6.5 = 20.75, or say 20 expan 
sions. Soin the same way fora quadruple, 
with steam 190 pounds or 205 pounds abso- 
lute, and terminal pressure 5.5 pounds abso- 
lute, 205 + 5.5 = 37, or say 36 expansions. 

Having the total number of expansions, to 
compute the approximate number of expan 
sions on each cylinder use Rule No. 2. 

Rule No. 


square root of total, 


/.—For two cylinders, extract the 
For three 
tract the cube root of total. kor four cylinde rs, 
extract the fourth root of total. 

Thus in a triple expansion engine, having 


cylinders, ex- 


a total expansion of 27, the approximate 
number in each cylinder would be: 
3 
a/ 


From the above rules the following Table, 


> » 


No. 8, has been arranged for condensing en- 
gines: 
TABLE No, III. 
FOR CONDENSING ENGINES, 






i x | 

a3 ~ * 

_ by a a 

= 2 25 2" 

Ls x = 

_ - a A 

= = 

& 4 
Single-cylinder engine... 45 Ibs. 6 6 
Two-cylinder engine..... 135 Ibs, 20 | 45 
Three-cylinder engine...|165 ibs 27 | 3 
Four-cylinder engine 205 Ibs. 36 2.45 
REDUCING THE CONDENSATION OF STEAM IN 


THE CYLINDERS TO A MINIMUM, 

During the expansion of the steam from 
the higher to the lower pressures, and the 
consequent change of temperature, a cylin- 
der, cylinder head and_ piston will become 
alternately heated and then cooled to an ex- 
tent varying according to the number of ex- 
pansions in that cylinder. For instance, the 


steam enters the cylinder at an initial press- 


| 
| 
| 
| 


been reduced to 165 + 





6, which equals 27.5 
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In the year 1769 Watt discovered this loss 
due to the change of temperature in the 
cylinder, as caused by what was customary 
previous to that time, viz., that of injecting 
the cold water for condensing into the steam 
cylinder. This discovery led to the inven- 

tion of a separate condenser, and 
f\ also of the steam jacket. He said: 
\ |} ‘‘ That vessel in which the powers 





STANDARD SAW-MILL.—SEE PAGE 1. 


pounds, or 245°, showing a reduction in the 
temperature of 121 degrees. 

If, therefore, the metal could change in 
temperature as rapidly as the steam, then, 
on the admission of the volume necessary 
for the next stroke entering the cylinder at 
the higher initial pressure and temperature, 
and coming in contact with the cooler sur- 
faces of the cylinder, cylinder head, etc., 
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loss by condensation would result. And 


there is loss from condensation under the 
conditions as they are. 

By the lesser number of expansions, which, 
of course, becomes admissible in the com- 
pound engine, this loss by condensation can 
be reduced to the minimum 








of steam are to be employed to 
work the engine, which is called the 
cylinder in common fire engines, 
and which I call the steam vessel, 
must, during the whole time the 
engine is at work, be kept as hot as 
the steam which enters it.” Again: 
‘‘In those engines that are to be 
worked wholly or partially by con- 
densation of steam, the steam is to 
be condensed in vessels distinct 
from the cylinders, though occa- 
sionally communicating with them. 
These vessels I call the condensers, 
and whilst the engines are working 
they ought to be kept as cool as the 
air in that neighborhood, by the 
application of water or other cool 
bodies.” 

Now the same reasoning can be 
used in connection with a high rate 
of expansion in a single cylinder. 
Therefore, if the rate in each cyl- 
inder can be reduced to say 3, and 
at the same time the total rate in- 
creased to 27 expansions, as in the 
triple-expansion engine, and_ this 
by the use of high-pressure steam of 150 
pounds above the atmosphere, then we may 
expect to add materially to the economy of 
operation. 

Several engines have of late been built 
upon the basis of this reasoning, and, not- 
withstanding the fact that they have not as 
yet been tested under the exact conditions 
as were at first contemplated, yet enough 
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Morions, 


gain has been shown to prove the principle 
to be correct. 
= 
The Southern Exposition at Raleigh, N. 
vom opens on October 1. Information in 
regard to it can be had by writing to F. B. 
| Chilton, General Manager, Raleigh, N. C. 








By W. H. Booru. 


There appears a decided tendency amongst 
mechanical men to work in grooves. When 
a certain end is sought in a piece of machin- 
ery half a dozen men will select perbaps as 
many different ways of attaining the end 
sought. 

One man pins his faith to toothed wheels, 
and will use them as spurs or bevels to get 
almost any motion; another man works with 
pawls and ratchets, and a third with cranks, 
All this often arises from some particular 
bent of mind impressed, perhaps, by a special 
arly training. My own mechanical weak- 
ness runs inthe direction of cam motions, 
All my earliest practical mechanical experi- 
ence was acquired amidst cotton machinery, 
and the engineering dependent thereon, and 
those who know what cotton machinery is 
will readily appreciate how cam motions be- 
came my weakness, for there are so many 
motions in the machinery of the textile 
trades which are attained by cams, with a 
certainty and precision practically impossi- 
ble with any other mechanical arrangement, 
and wholly impossible in the same space. 
That the same ends could be attained by 
other mechanical means is not to be dis- 
puted, but it is certain that the complica- 
tions would require a mathematical professor 
to work out what a very ordinary man can 
scheme to do with two pieces in a compact 
cam motion. 

My earliest experience in steam engine 
valve gear, apart from the plain slide, was 
also of a cam actuated arrangement. 

A year or two since there was a new ma- 
chine to be constructed in which was one 
piece to be given a reciprocating motion, and 
there was apparently but one point from 
which motion could be given. The amount 
required was not above an inch or two. 

A wheel A, Fig. 1, revolved slowly on an 
inclined spindle, and a shaftend C projected 
as shown, also revolving slowly. The platen 
B was the piece to be slowly reciprocated, 
and it was preferable that it should move to 
and fro either once or twice for each turn of 
the wheel A. 

The amount of space for further mechan- 
ism was limited. No continuation of either 
shaft was possible; the space A’ was already 
filled up, and the available space for con- 
necting C to B was very limited, and was 
past the ends of the projection A. Several 
attempted to solve the problem, but they 
one and all attempted it from the shaft @, 
my own idea being first based on cam mo- 
tion from C with pull rods and bell cranks 
to B. As the final solution may prove of 
interest to some of the youngsters in the 
drawing office and pattern shops, I give it 
as it may serve also to suggest a solution in 
other cases. 

The idea came to me full fledged exactly 
as it was carried out, and whilst walking 
home, after [ was convinced of the at least 
undesirability of working shaft @. 
What was that the lost 
motion and spring of the pull rods from C 


from 
occurred to me 
and the ratchet gears was all to be avoided 
by a more direct drive from a nearer point, 
and the only nearer moving point there was 
was the lower part of the inclined wheel A, 
and before I had gone ten yards the idea 
was completed, viz., to fix a short stout 
arm d to the underside of B, and upon the 
end of this arm place a roller ona pin (I 
should say that one difficulty was the liabil- 
ity to dust and dry ground gritty matter 
getting to the machinery,) and place this 
roller so that it should be alternately pulled 
and pushed by cam plates fixed to the arms 
of the wheel A. A few minutes sufticed to 
lay the plan down on a tracing, and next 
day I took the sketch down to the drafts- 
man, who, by the way, could not at first un- 
derstand it, and vowed it was impossible to 
move B horizontally to and fro by means of 
a stiff projecting arm d, and any possible 
cam plates on A, but after a day’s study and 
sketching he became converted, and I had 
the pleasure of seeing him swearing at the 
foreman pattern maker for being so dull as 
not to grasp the thing at once, and then 
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when it came to building up and 
pattern, the pattern maker had 
draftsman. 

Ihad found that, by slightly cutting off 
the edges of the wheel arms, these cam plates 
could be fixed so that they would not touch 
anything as the wheel revolved. 

The problem was to find the form of the 
plates such that, when attached to a wheel 
revolving in the plane ¢ d, Fig. 2, they would 
move a friction roller to and fro along a path 
ah. 

In vertical section the extreme positions of 
the cam roller center line are those shown as ¢ 
and f, and it is to be noted that as each por- 
tion of the cam plate gets down to the longi- 
tudinal center line in which the roller moves, 
the working faces must be vertical. It is 
easy to see that were the friction roller a 
circular cutter revolving at the end of a re- 
ciprocating arm d, Fig. 1, it would cut out 
the cam path for itself as the wheel A re- 
volved, but the difficulty was to set the 
thing out and make the pattern, which was 
all the more difficult because, as seen in plan, 
Fig. 3, the cam pieces spiraled in towards 
the center, each cam taking the roller at the 
position where the previous cam had left it, 
and leaving it at the opposite extremity of 
its short stroke. 

The patterns when finished had not a 
straight line or a plane surface about them, 
for they had to bed to the back of a wheel 
which sloped at a different angle from 
the inclination of the plane of revolution, 
and to be of such dimensions that, as each 
part crossed the center line on which moved 
the roller, the cam cheeks should come down 
to this level. Though the motion was so 
exceedingly simple and effective, it seemed 
to me that a pattern maker who was able 
to set out and make such a pattern was fit 
for any difficult work. The roller and pin 
were of gun metal and steel, with two in- 
ternal grooves for graphite lubrication, as in 
Fig. 4. 

Fig. 3 gives no idea of the peculiarly 
twisted appearance of the cam plates. The 
bases for attachment to the wheel back were 
first got out as flat, but twisted plates, con- 
centric with the wheel. 

On these the cam plates were attached, 
also of course twisted, but further spirally 
extending across the base plates. Finally, 
the bases were cut away where superfluous. 
The bases were of course each portions of 
the superficies of a conical surface. 

What made the matter difficult to design 
was the fact that a pipe s ran right across, as 
shown in Fig. 1, and that the solidly occu- 
pied space A A curtailed the range of the 
position of cam plates. 

Of course inthe actual machinery there 
was no actual solid A A, but there were 
pieces which were effectually solid so far as 
that they barred out any interference in the 
space shown as solid. 

In Fig. 5 [ have endeavored to give a sort 
of perspective view of one cam plate. In 
setting the plates out their connection with 
the wheel A should not be considered, but 
they must simply be treated as portions of a 
conical surface, the apex of the cone being 
at X and its center line X Y. The construc- 
tion would have been further complicated if 
the arms to which the plates were attached 
could not have been dressed off the form 
shown, so as to be parallel on the longitu- 
dinal section with the direction of motion of 
the roller, as it would have involved the cam 
faces, ¢. ¢., the vertical plates, being of un- 
equal heights at position on their 
spiral, as well as not square by their base 
plate, somewhat in fact as in Fig. 6. I sup- 
pose a pattern maker would scorn to do it, 
but it has often occurred to me that in such 
and similar cases twisted work, a pat 
tern such as shown here, Fig. 5, could very 
well be made perfectly flat and free from 
twist, and cast in lead or equally pliable 
alloy which could be bedded to the required 
conical or other surface, and finished true, 
and an iron pattern then cast from the lead 
for foundry use. Of necessity such a trick 
is like a fraud on the genuine pattern maker, 
Still I 
the 


cutting the 
a go at the 


every 


of 


and it was not our way of working. 


think it could be satisfactorily done 
Way named, 


in 
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Testing Yoke for Pop Safety Valves. | 

We present herewith engravings showing | 
an invention intended for the convenience of 
those who have boiler inspecting to do. It 
is made by J. E. Lonergan & Co., 211 Race 
street, Philadelphia, and is shown applied 
to the well-known pop safety valve made 
by them, though the device is applicable to 
any make of pop valve. 
tended to prevent undue stress being applied 
to the valve spring during the application of 
the test pressure, and, using it, it is not nec- 
to disturb the adjustment of the 
In applying the device it is only 


The device is in- 


essary 
valve. 
necessary to remove the cap and lever //, 

also the lock and the lug in which it en 

gages, this lug being screwed into the case. 

In place of the lug, the eye-bolt Mis put in, 
and in place of the lever J, the yoke 1. The 
cross-bar V, provided with the set-screw 0, 

is then put in place, and the set-screw turned 
down until it 
stud P, and exerts sufficient pressure in con 
nection with that of the spring to hold the 
valve to its seat. The end of the set-screw 
is hollowed to fit the end of the stud. The 
device is so made that it can be applied to 


comes into contact with the 


marine or stationary valves from two to 
six inches nominal diameter. Boiler in 
spectors and engineers will no doubt ap- | 
preciate the convenience of the Lonergan 
yoke or gag, as the need for something ad 


the kind has been apparent. 


Ni 
N 


1? Baum 
Zee), 
&= 


‘ 


E 
a3 
A 


ij 
Mt 
1 
me 
mL 
i 
my 
u 
TL ell 





The Institution of Naval Architects. 





London Hugincering has an interesting ac 


count of the meeting of this Institution, 
from which we make some extracts, as be 
low: 


WARSHIP CONSTRUCTION 

The first paper on the list was a contribu 
tion Sir Nathaniel 
‘* Recent Progress in Warship Construction, 
as illustrated by the Models at the Royal 
Naval Exhibition.” 
by saying that the progress of naval con 


by Barnaby, entitled, 


The author commenced 


struction in all its departments might be 
traced the of the 
‘*Transactions of the Institution,” and that 
not one ship remained in the Royal Navy of 


in thirty-one volumes 


all those which existed thirty-one years be 
fore, when the Institution was founded. In 
1860 one of the Admiralty naval architects 
referred to the ‘* Warrior” ** Black 
Prince” 


and 


and pointed out that, whilst there 
nothing to prevent increase in the dimen- 
sions in the size of merchant vessels, the 


size of men-of-war was limited by certain 
considerations, Among these were mention 
ed the value of numbers of ships rather than 
concentrating the 
probability that armor would be always per 


force in few ships, the 


forable by the gun, and that the ram would 


come into use. The dimensions of the! 





| service. 


| been but 


| tice has 


as ships exceptional in point of size, | 


was | 
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‘ Warrior” and ‘‘ Black Prince” were 380 
feet in length, and 9,000 tons displacement. 
‘*The Minotaur” was somewhat larger, but 
the length of 380 feet has never been ex- 
ceeded in an ironclad ship in the navy, al- 
though the displacement has risen to 14,000 
The ships of the ‘‘ Ramillies” class of 
to-day have the same length asthe ‘‘ War 


tons. 


rior,” but three knots per hour higher speed, 
and an excess of displacement more than 
fifty per cent. 
is of interest: 


The following comparison 


* Warrior.”’ ‘* Ramillies.”’ 
Length ..... B80 ft. 380 ft. 
Breadth 58 ft. 4 in. 7 ft. 


Draught of water (ex 


treme) he veces SOTRVin. V7 1.6 In. 
Displacement (tons) 9,210 14.150 
Indicated horse-power 5,270 13,000 
Speed (knots per hour).. 14.4 75 


Armor, maximum 
CIIGENONSS oo i is.cines 

Coal endurance 
knots speed 

Number of guns.. 


. 4%in. iron 18 in. steel. 
10 
1,210 knots 5,000 Knots 
32 


1- 
5.500 Ib. 


Weight of broadside..... 1,918 Ib 
Speed per hour of fastest 

boat carried ........... & knots 18 knots. 
First cost of hull and pro 

pelling engines. £357,000 £875,000. 


Sir Nathaniel next proceeded to comment 
on the advances made in marine engineering, 
and bore testimony to the debt the naval ar 
chitect owed to the engineer. The first 
Council of the Institution consisted of 28 
professional members, not one being an en- 
gineer. At the present time there are 24 
professional members, 11 being marine en 
gineers. The author is under great appre 
hension that the naval architect will die out, 
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excepting for those brought up in the naval 
The number of private students at 
the Royal Naval College, Greenwich, has 
two during the last session; and 
‘fas to apprenticeship to the trade of ship 
wright, it may safely be stated that outside 


ithe Royal Dockyards the shipwright appren 


ceased to exist.” An experienced 
employer of shipbuilding labor had said to 
Sir Nathaniel: ‘‘ It is no longer the practice 
with us, nor, I believe, with other firms, to 
take apprentices in any trade. Boys are em 
ployed, but indentures, and with 
I think this 


is to be regretted, as they cannot obtain so 


without 
less regularity of employment. 


good a training or knowledge of their trade.”’ 

The paper pointed out that in 1870 Mr, 
Childers propcsed to keep up a force of 
In 


1873 Mr. Goschen thought we were so strong 


from 50 to 60 ironclads as being ample. 


in ironclads that we could afford to proceed 
with 1874, Mr. Ward Hunt 


said that force of ironclads was 55, of 


calmness, In 
our 
which 41 were seagoing; 40 to 50 ironclads, 
the paper says, by no means satisfies our 
of Lord laid 
down, in his paper of last March, as a five 


statesmen to-day. Brassey 
years’ programme to be maintained after the 
completion of the Hamilton programme, 10 
battle ships, six armored coast defense ves 
rams, 40 cruisers of the 


sels, six armored 


first class, 80 lookout ships, and 50 torpedo 


3 


| 
gun vessels. The 40 cruisers of the first 


|class would be all armored or protected, but 


|omitting these, the proposal would give us 
la 
| 


| that regarded as ample by 
| Mr. Goschen. 


force of ironclads twice as powerful as 
Mr. Childers and 


The discussion of Sir Nathaniel Barnaby’s 
paper was opened by Admiral Sir Edward 
Freemantle, who said he was of opinion 
that, in spite of what had been put forward 
in the paper, there was no finality in the 
matter of length with regard to warships, 
and he thought that length would go on in- 
An argument 

that 


easily, but now the big vessels were fitted 


creasing. in favor of short 


ships was they would turn more 


with double screws the maneuvering powers 


of the rudder could be supplemented in 
this way. The question of many ships of 


smaller size as against a fewer number of 
of 


but he was of opinion that it was proved 


large size was one great importance, 
by history that the big ship principle was 
the right one. With regard to the change 
of opinion as to what was considered the 
necessities of the present day with regard 
to the navy, as compared to those of past 
times, he was of opinion that a great part 
of the change was due to ministers now 
having a higher sense of their responsibili- 
ties. They recognized now that there was 
Beyond 
this, however, our needs had increased from 
the fact that other had 
more powerful on the sea. Not long ago 
the German navy hardly existed, and with- 
in quite recent times the Italians had made 


an enormous commerce to protect. 


nations become 


enormous efforts to improve their fleet, so 
that now it included some of the most per 
fect and 
other circumstances, had changed our needs. 
He 
said that the question of whether big or 


ships of war existing. These, 


Lord Brassey was the next speaker. 


small warships should be built must not be 
A com 
plete navy required various types, and some 
of the ships must 


considered in too narrow a spirit. 


necessarily be of great 
Still he thought 
that the argument in favor of small ships 


size and enormous cost. 
was a very strong one, and taking cost as 
a basis, it seemed to him that two ships of 
half be better than 
one costing a million, There were two rams 


a million each might 
against one, and there were two captains 
against one. 
must 


The oflicer fighting the ship 


necessarily be exposed to great 
danger, and with the two ships there was 
the chance, if one captain was killed, of the 
second in the other 
carry on the fight. 


of opinion that 


vessel being able to 
The speaker was also 
in 
the navy on the question of armament also 
militated in of and 


numerous ships. With increased dimensions 


the change of opinion 


favor smaller more 
thicker armor could be carried, but it was 
a question what value was to be attached 
12 
inches to 20 inches, seeing that it was im- 


to an increase in thickness, from = say 


possible to give plates that could not be 
penetrated. The policy of limiting dimen- 
sions was a very difficult one to carry out, 
He would give an 
well illustrate the fact. 


instance which would 


When Lord Brassey 
was on the Board of Admiralty it was de- 
termined to build two ships each with a 
single turret, in order to have a ship of 
smaller size and less expense than would be 


When the de 


forward it was pointed out 


necessary with two turrets. 
signs were put 


that, abroad, ships were in progress with 
thicker armor and bigger guns. The ques 


was, Whether it 
should be permitted that the British navy 
build 


tion the board had to settle 
should battle ships inferior to those 
possessed by another power in the respects 
was ‘‘ No”; 


named. The answer naturally 


and the consequence was that the two ships 


which were designed for single turrets in 
order to save money grew into the ** Vic 
toria” and ‘‘Sans Pareil,’”’ the two most 


costly and powerful ships of their time; 
had 


Lord Brassey 


they grew to this, as other nations 


thick 


was of opinion that these single-turret ships 


armor and big guns, 
Ile would 
were high 
where they should be low, and low where 
they The 


were not of a felicitous type. 
turn them end for end, as they 





should be high. difference of 
































A 


opinion with various Boards of Admiralty, 
to which the author had referred, with re- 
gard to the strength of navy desirable, was, 
in Lord Brassey’s opinion, easily to be ac 
counted for, and was quite natural. Our 
navy was designed to meet other navies, 
and if foreign powers increased their fleets 
we must respond. 

——— me 
The Premium Plan of Paying for Labor. 


In our issue of June 18 we published a pa- 
per with the above title, read by Mr. F. A. 
Halsey at the Providence Meeting of Me- 
chanical 
published considerable 
brought out by the presentation of this 
paper. Through the courtesy of the author 
we are able to present, this week, his com- 
plete reply to this discussion, which we 





Engineers, and a little later we 


of the discussion 


| case with an entire force; andif a single| 
|man of the force is susceptible to such in- 


| tools operated only on the day’s work sys- 


assume is as it will go into the Transactions. | 


AUTHOR’S REPLY. 

It is all very well to say, as Mr. Hawkins 
and others have done, that the true solution 
of the wages problem is for men to deal 
justly with one another, which in this con- 
nection means for the employe to exert 
himself to the utmost, and for the employer 
to pay as high wages as he can afford. Un- 
fortunately, however, this is not in human 
nature, and whatever the millennium may 
bring, the problem before the employers of 
to-day is to deal with human natare as it is. 
It is a truism that the average man will not 
work for others as for himself, and the 
average employer desires to get his product 
as cheaply as This may seem 
culpable to Mr. Hawkins, but to the writer it 
seems natura], just and proper. At all 
events it is inevitable, and it is the purpose 
of the premium plan to provide for and 
make use of these features of human nature 
by giving the employe an opportunity to 
work in a measure for himself, and by giv- 
ing the employer the assurance of a more 
than proportionate increase of product from 
a given increase of wages. 

Mr, Hawkins’ objection 
that the premium plan in- 
volves the ‘‘ unexistable” 
condition of a profit of 
twenty-five per cent., and 
that the manufacturer has 
no right to such a profit, 
seems me _ irrelevant. 
Such arguments do not 
prevail against facts, and 
while, of course, it is not 
to be expected that the 
system will produce a 
general increase of output 
of one hundred per cent. ,* 
it is nevertheless true that, 
in individual operations, 
that figure has been often 
exceeded, and that, too, when such foreman- 
ship talent as was available had not dis- 
covered anything wrong with 
records. 

Mr. Hawkins’ third objection, that rival 
concerns would spring up, and by avoiding 
the premiums produce the work that much 


possible. 


G)= 


to 


cheaper, is based upon the assumption that 
the premiums are a charge upon production, 
7. é., that the same production can be had 
without as with them. This is the kernel 
of the question, and here | believe Mr, 
Hawkins to be wholly wrong. 
indeed all along, confounds 


. . * . ° | 
upon the profit-sharing principle, viz., the 


division of a percentage of the profitsamong 
the employes, in the general faith that the 
promise of such division will buy their good 
will, and thereby lead them to increase their 
product at least enough to make up the 
amount divided them, but which 
amount is to be divided, whether the tnerease 


among 


really takes place or not—with the present 
system, in which the premiums are paid 
With the 
first system the increase must take place as 
the cost of production is raised, but with 


only in case of actual increase. 





*The table given in the paperis merely an illus 
tration to explain the working of the system. 
There is nothing about it, or in connection with 


it, to justify Mr. Hawkins implying me to repre 
sent the last line of the table as an average result 
to be expected from the system. 


| the one proposed, the claim that as good | 








previous | brought about by a direct cut by the em- 


| 


| 
He here, as} 


plans based | 
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the second system this is impossible. There | 
could be no better place to try the question | 
to a conclusion than such a shop as Mr. | 
Hawkins proposes, where the day’s work | 
method is employed in the most enlightened 
manner. Mr. Hawkins may find a few men | 
(I have never found one) who will produce 
as much on the day’s wages method as when 
offered the inducement of the premium | 
plan, but that is not and never will be the) 


| 
| 
| 
| 
| 
| 


him will 
If it does not reduce 


ducement, the plan applied to 


cheapen the product. 


the cost there will be no premiums to pay. | 
The fact is, that the average employer, | 
| 


foreman or workman, who has seen machine | 


tem, does not know what they are capable 
of producing, and to those who have seen 


them worked under systems analogous to 


results can be obtained under day’s work 
methods seems absurd. 

Turning now to Mr. Davis’ remarks, I 
have no shadow of doubt that his workmen 
could, and to one possessing their confi- 
dence would draw a very different picture 
from his as to the ‘‘automatic” feature of 
piece-work. Mr. Davis seems to have suc- 
cecded in getting his men to compete with 
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| premium for its reduction. 
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and justly unpopular that they will at first 
regard the present plan with suspicion. 
little patience on the part of the employer 
and a little experience on the part of the 


‘employe will correct this as the workmen 


find that the premiums are not a myth. 
It has been pointed out in the body of the 


Al 


paper that the system enables the employer | 


to deal liberally with his men. At the same 
time there are two directions which this 
liberality can take; one method—and the 
wrong one—is to take the best record ob- 
tainuble as a base, and then offer a liberal 
No force can 
be composed entirely of ‘‘stars,” and if the 
above plan is followed it will be but a ques. 
tion of a short time when an inferior man 
will be put upon that job, who will soon 
find that he cannot equal the base rate, and 
he will cease trying. At the same time a 
really superior man on the same job might 
push his earnings so high in consequence of 
the large premium as to tempt the employer 
to the fatal step of cutting down the pre- 
miums. To meet this condition I have 
adopted the settled policy of being liberal 
with the time rate rather than the premium 
rate, thus giving all a chance, and keeping 
the premiums within bounds. Whatever 
may be the final policy in this particular, 
the system should be at least inaugurated 


lo cP 
» 
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another. Few have succeeded in this, 
the usual reduction in the piece prices being 


one 


ployer. However, the results are the same. 
Each workman knows that if he push his 
earnings above a more or less clearly defined 
limit, some other workman will underbid 
him, and he would be foolish indeed were 
When men know, as under 
piece-work all do know, that their earnings 
will not allowed exceed a certain | 
limit, it is idle to expect them to exert them 
selves to pass that limit, and right here is 
the essential difference between the piece- 


he too active. 


be to 


work plan and the one under discussion, 
The piece- 
work plan necessarily sets such a_ limit, 
As to the 
mere stepping-stone 


which some seem unable to see. 


while the present one does not. 
system furnishing a 
to the piece-work plan, the case is exactly 
When | 
improvement can go no farther, the system | 
may be turned into piece-work, but that, | 
like a mathematical limit, is a condition that | 


. | 
we forever approach, but can never reach. | 


analogous to a mathematical limit. 


As the system proposed has excited con- | 
siderable interest, I adda few practical hints | 
to any who may feel disposed to give it a| 
trial. The first of these is a caution against 
expecting the workmen to receive it with 


any enthusiasm. On the contrary, they will 


with moderate 
I 
( 


premiums, since, if the ex- 
erimental premiums are made too low, no 
me can object to their being raised, whereas, 
should they be too high, it is another matter 
to lower them. In this connection the table 


. : : 
| given in the body of the paper was intended 
| solely as an illustration of the principle of 


the system. Asa matter of fact, a premium 
rate such asis there given would be alto- 
gether too high for the ordinary run of light 


machine shop work, while for other and 


| more laborious work it might be altogether 
| too low, 


Finally, it is but just to himself for the 
author to add that the method in 
no way suggested by Mr. Towne’s excellent 
gain-sharing system. In point of fact the 
present plan was clearly formulated before 
the publication of Mr. Towne’s paper. Its 
publication has been deferred in order that 
it might first receive practical trial, and be 
presented with a corresponding measure of 
It has now been tried in three 
establishments, and in each case with results 
such as have been described. 


has been 


assurance, 
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Messrs. R. D. Wood & Co., of Philadel- 
phia, have taken a contract to build for the 
heat, light and power department of Sibley 


College and the Cornell University, a pair 
of ‘‘ parallel flow” turbines, of the Jonval 
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a total of 175 horse-power, and, in high 
stages of Fall Creek, perhaps 200 horse- 
power, for the purpose of driving the shops, 
and the experimental and lighting dynamos 
of the college and the university. The E. 
P. Allis Co., of Milwaukee, are building, 
and bave well in hand, a triple-expansion 
engine of similar power, for experimental 
and other purposes, designed in such 
manner as to permit any desired changes of 
arrangement, power, steam distribution, for 
use in investigation, or to be employed as a 
reserve with the water-power. When these 
new machines are in place, next fall, the 
college will possess some 600 horse-power 
of boilers, nearly 250 horse-power in water 
wheels, including the existing turbine, and 
about 300 horse-power in steam engines, 
mainly arranged for purposes of experiment 
in the mechanical and electrical laboratories 
of the college. 


<i 
The Fowler-Henkle Printing Presses, 


At 213 Centre street, this city, may now 
be seen in operation some printing presses, 
which are illustrated on this and page 5, 
which embody many features of novelty in 
printing press construction. 

The classes of work for which the presses 
are intended are indicated on the engravings, 
the construction of the two presses being 
essentially different. 
ever, a prime object is to produce a press 
adapted to fill a position midway between 
the rotary press and the ‘‘ stop cylinder,” or 
“*two-revolution ” press. 

In order to make this clear, it may be ad- 
visable to explain that the rotary presses are 
those upon which the large editions of the 
daily papers are printed, in which the 
main consideration is the ability to print 
many thousands of copies an hour, but 
where the work done is not expected to ap- 
proach, in quality, that of book-work, or such 
work as is done on the AMERICAN MACHIN- 


In both presses, how- 


Ist. Such work is done on what are known 
as ‘‘stop-cylinder” or ‘‘ two revolution” 
presses, using flat plates from which to 


print, the speed being limited by the fact 
that there are heavy reciprocating parts in 
the machine which cannot be moved above 
a certain speed. 

In these new presses, flat plates, or forms, 
are used for printing, and yet the motions 
are not reciprocating, but continuous rotary 
motions, admitting of comparatively high 
speeds, and yet doing work comparable 
with book-work done on the ordinary book 
press. 

In the press illustrated by the first en- 
graving, which is intended especially for 
book-work, there is an impression cylinder 
of the ordinary form, which is above the 
center of the main frame of the press. Be- 
neath this there are two tracks, one attached 
to each side of the frame, the form of these 
tracks being oblong, with circular ends. 
Passing through from one side of the frame 
to the other, within these tracks, there are 
thiee shafts, the ends of which are seen pro- 
jecting through the frame just below the 
impression cylinder. The two outer shafts 
are in the respective centers of the rounded 
ends of the tracks spoken of, and on all 
three of the shafts, which are driven at the 
same uniform speed, there are gears which 
engage with blocks adapted to pass around 
through the tracks continuously in one 
direction, passing under, and in contact 
with, the impression cylinder when above 
the central shaft, and over the inking rolls 
when it. ‘These blocks carry the 
plates, or forms, from which the printing is 
done, and though they are not linked or 
directly connected together in any way, yet 


below 


they maintain their proper positions with re 


| Spect to each other at all times by means of a 


new driving device. Near each end of these 
blocks, and on their under surfaces, there is 
a short section of toothed rack, which is 
curved in such a way as to make it practi- 
These 
racks engage with gear wheels that are on 
the two outer shafts, which thus carry them 
around the circular ends of the tracks, the 


cally a sector of an internal gear, 


in most cases look upon it as piece-work in| type, as designed by Mr. Emile Geyelin, the | blocks being guided by rollers which run in 


\disguise, and that system is so excessively | distinguished expert hydraulic engineer, of | the tracks at eacli end of the blocks, 
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At the side of these curved racks or inter- 
nal gear sectors there are other racks, 
which are straight, and these latter engage 
with gear wheels which are on the central 
shaft, and which thus move the blocks over 
the straight portion of the tracks, the change 
from driving by one set of gears and racks 
to the other being made by teeth which 
overlap, so to speak; 7. e., about three teeth 
of the straight racks are engaged with the 
the central shaft before those of 
the circular racks are disengaged with the 
gears on the outer shafts. Thus the motion 
is continuous, and as smooth at high speeds 
as could be desired. 

In this press the cylinder and blocks in 
which the plates are locked are double the 
width of the paper, the plates on one side 
printing one side of the paper, while those 
on the other side print the reverse side, or 
do what is technically called the ‘ per- 
fecting.” 


gears on 


Supposing, for example, that a book or 
section of containing thirty-two 
pages’ is to be printed. The paper, which 
is of a width to print but two pages wide, is 
fed from an endless web, or roll, placed at 
the rear of the impression cylinder, from 
which roll the paper, after passing through 
the necessary 


a book 


‘tension rolls,” passes be- 
neath the impression cylinder and on the 
left-hand side of the press, and, when the 
machine has made one revolution, has re- 
ceived the impress of the first sixteen pages 
of the signature,” section; thence it 
passes over a turning device or ‘‘ reverser,” 
by which it is turned over and led back over 
the impression cylinder, beneath which it 
now re-enters on the right-hand side of the 
press, and parallel with the first side, where 
it receives the impression of the last sixteen 
or ‘‘ perfecting ” pages of the ‘‘ signature,” 
from whence the now printed and perfected 
sheet passes forward between the knives of 
a revolving cutter, which separate the web 
into sheets, which are deftly inserted, one 
within the other, until the eight sheets com- 
pleting the ‘‘ signature” have been collated, 
when the completed ‘‘ signature’ 
shot forward into the packer, to be at leisure 
removed by the attendant. 
What called “offset” 
with the paper at. its second passage under 


“é 


or 


now is 


is an web goes 
the cylinder, this web being of heavy manila 
paper, which is automatically unwound from 
one roll, returned and re-wound upon a roll 
immediately beneath it, this lower roll being 
driven by means of a belt and pulley, which 
are connected to it by a sliding clutch. The 
two rolls are mounted ina swinging frame, 
so that when the paper is passed through 
one way the frame is swung around half 
way, so as to bring the other roll in connec- 
tion with the clutch when the paper 
passed through again, but the other side up, 
so that both sides of it are used equally. 
Special attention has been given also to the 
matter of ink distribution, and the printed 
matter comes from the press so dry that it 
over by the 
hand without danger of smutting or ‘‘ offset.” 


is 


can be immediately rubbed 


This is accomplished by the use of only four 
form rollers taking ink from two trains of 
rollers supplied from two reservoirs or fount 
ains. The rolls are capable of such adjust- 
ment as to produce the results named above. 
The register of the printing and folding 
mechanism seems to be very near absolute 
all 
It is easily possible with 
deliver 


perfection, and is at least that can be 
reasonably asked. 
this to 


completed signat ures 


press two to six thousand 
of thirty-two pages 
each per hour, or double that number of six- 
teen-page signatures, and they are delivered 
in such shape as to require no further ma- 
nipulation before going to the binder. 

In the newspaper press (shown in the en- 
graving on this page) an essentially different 
construction is employed, by which flat plates 
or forms of sufficient size for the pages of a 
be 
used ona rotary press. The forms are placed | 
on the 


newspaper can be employed, and yet 


revolves 
upon a central shaft, the same as a cylinder, 


four sides of a cube which 
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straight-toothed rack cut upon the four sides 
of a square blank. The faces of the several 
forms lie in the plane which is coincident 
with the pitch line of these racks. Just be- 
hind the cubes there are what are equivalent 
to impression cylinders, except that these, 


form that they roll with the cubes, the sur- 
faces being at all times in contact, and at each 


pitch lines coincide with those of the square 
gears, the surfaces of the rolls also coincid- 
ing with the pitch lines of the gears. 

The web passes between the two as they 
revolve, and is printed first on one side and 
then on the other by the cylinder on the op- 
posite side of the machine, from which it 
passes to the folding and cutting mechanism 
at the top. 

The inking rolls are applied to the forms 
by means of a device which embodies the 
same principle as that of the gears already 
described, but in somewhat different 
form. 

The speed of this press is about the same 
as that of the ordinary rotary, and it is sim- 
ple, compact, requires no pit, nor stereo- 
typing, nor wetting and re-winding machin- 


a 


ery, since it uses its paper dry. 
It also affords every facility for making 





coming in late. 
We expect to give further attention 
some of the special features of these presses 


to 


ina future issue. They are made by the 
American Printing Press Company, 213 
Centre street, New York. 
ee 
Too Much Knowledge. 
The foreman of a room in one of. the 


largest manufacturing establishments in the 
country told a friend recently the circum- 
stances of his first going to work there, and 
the brief story contains a moral which it 
would be well for many a lad starting out 
in life to lay to heart. to the 
foreman of the factory by a friend who was 
anxious to get him into the employ of the 
company, and the following conversation 
took place: 

‘* Well,” the foreman said, ‘‘ I understand 
What do 


He was sent 


you want to come here to work. 
you know about machines ?” 

‘* Nothing,” the other answered. 
‘* Nothing!” 


prise. 


echoed the foreman, in sur 


‘*You do not mean to say that you 
never saw a machine, I suppose ?” 
machine work 


saw a 





one of these cubes being seen at each side of 
: : | 
the press. Near each end of the cubes there | 
7 2 . - | 
are gears, which, instead of being round, are | 


square, in 


being 


reality four sections of | 





‘1 literally never 
in my life,” was the 
motive.” 


reply, ‘‘ except a loco 


‘Where did you come from ?” 
‘Cape Cod.” 


instead of being real cylinders, are of such | 


end of these cylinders there are gears com- | 
posed of four lobes of such form that their 
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‘*Hum!” the foreman remarked, study- 


ing the face before him. ‘‘I came from 
the Cape myself. Do you suppose that 


there is anything in our business that you 
will not about 
you come here to work ?”’ 


know all in six months, if 

The Cape Cod man was puzzled how to 
answer, and contented himself with saying 
that he was sure he could not tell. 

“The truth is,” the foreman explained, 
‘““we can get plenty of men, but by the 
time they have been here six months or a 
year they know so much that we have to 
send them 
more than 
twenty years, and they are mostly willing 
to tell us all they know, too. 

‘*Now if you think there are things that 
you cannot learn week 


away. 


we men who have been 


in a er two, we 
of the abominably wise kind, you had better 
move along and give us a chance to find 
somebody who doesn’t know quite so much,” 
— Youth’s Companion. 

—— ape — 

The United States is greatly behind most 
European countries in the use of cranes, 
thus reversing the conditions obtaining in 
the case of other kinds of labor-saving ma- 
chinery, the use of which, as a rule, is even 


greater here than there. This fact is the 






















ran oO” 


errerer 


| labor, which is the kind economized by the 


| use of cranes, is higher relatively in this 


}country than in Europe. These facts indi 
cate large opportunity for increased economy 
where crude can be 


Hoisting. 


manual processes re 


placed by the use of cranes, 
_ 

The American Railway Master Mechanics 
Association have secured four scholarships in 
the Stevens Institute of Technology, and 
Secretary Sinclair has issued a circular set 
ting forth the requirements. In it he says: 

Candidates must be the sons of members 
or of honorary members of this association 
in good standing, or the sons of deceased 
members who died in good standing. They 
must also have worked for at least one year 
in a recognized machine shop, and they are 
required to take the course of mechanical 


engineering. The rules of the school re 


| quire applicants for admission to be over 


seventeen years of age. 

The circular gives information as to the 
examination the applicant must submit to, 
and other things of interest. Any intend- 


ing «applicants should address, without 
delay, the secretary at 140 Nassau street, 
New York, 

—— ame — —— 


It 


various machines or instruments for accom- 


is noticeable that, while the speed of 


plishing various desirable things is being 


| continually increased, that of horses has re 





here 


should like to hire you, but if you are one | 


D 
mained at a standstill for some years past, 
and it is believed by some competent men 
has about reached its highest development. 
The 
reached that of the trotting record, and is 


speed of bicycles has now almost 


being continually increased, so that it bids 
to the 
make faster time continually, and do it with 


fair surpass horse. Locomotives 
heavier trains, while on the water the trans- 
atlantic record is being constantly improved, 


with promise of still further improvement. 
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lron Tugboat. 


They know a vast deal 


(For Engravings, see page 6.) 
The accompanying illustrations show the 
general outline of an iron tugboat, and the 
Ne- 


eotiations for its construction are now pend 


general arrangement of its machinery. 


ing, and it will probably be in active serv- 
ice in the near future. We believe the de- 
signto bea good one, and the following data, 


lin connection with the illustrations, will be 
| useful to some of our readers as matter of 
reference in designing similar boats. 

The general dimensions of the hull are: 


Length over all...........118 feet 0 inches, 
Length on water line. ..... i Oh a Se 
Extreme breadth of beam.. 22 3 
Depth of hold amidships . 11 ees 

Bg 0 


Load draught of water aft, 10°“ = 


» sé 


eseeee see. 3) 


Y “< 
‘ 


Least freeboard 

The boat is to be driven by an inverted 
cylinder surface-condensing compound en- 
gine, with two cylinders and oranks at an 
The cylinders to stand 
fore and aft of each other, the high-press- 
The 
center of low-pressure cylinder to be 12 
No. 41, and the 
center of the shaft to be 4 feet 7 inches be- 
low the designed water line on frame No. 41. 

High-pressure cylinder 20 inches diameter, 


angle of 90 degrees. 
ure cylinder to be the forward one. 
frame 


inches forward of 


and low-pressure cylinder 40 inches diam- 
both for 
Steam ports of high-pressure cylinder not 


eter ; a 26inch stroke of piston. 





to be less than 24 square 
inches, and exhaust not 
less than 48 square inch- 
es ; the low-pressure cyl 
inder is to have double 
ports 
combined 


steam having a 
102 
an 
136 
The 
lower ends of the cyl- 
inders to be fitted with 
small with 
stufling-box and gland, 
both bushed with 


area of 
and 


of 


square inches, 


exhaust area 


square inches, 


a bonnet 
com- 
position; also a brass 
drain valve 1 inch diam- 
eter with copper pipes. 
Bed-plate is to be of cast- 


changes in the forms called for by news| more surprising, since the price of unskilled iron in one piece, composed of two fore-and- 


aft box girders 16 inches square, and three 
transverse box girders 10 inches wide and 16 
inches deep. Fore-and-aft girders to have 
open bottoms, and transverse girders to be 


All 


necessary flanges, bosses and lugs for con 


shaped to receive pillow blocks, ete. 


denser, air-pump, ete., to be cast and 


connections to 


on, 
all surfaces for flanges and 
A 


iron pan to be fitted under each crank to re- 


be planed. light cast-iron or wrought- 
ceive oil and drip from journals. 

The main frame for carrying the cylinders 
on port side will be the surface condenser ; 
cast-iron frames above having flanges and 
through bolts at cylinders and condenser, 
and crosshead guides, 8-inch face, cast on to 
the inside. On starboard side will be two 
rectangular cast-iron box columns 9 by 10 
inches at cylinders, and 14 by 14 inches at 
bed-plate ; thickness of metal about % inch, 
Crosshead guides with 8-inch face, to be cast 


on, Distance between crosshead guides 
athwartships to be 18 inches, batter of 


” 


columns 3 Columns to 
have suitable flanges at cylinders and bed- 
plate, and to be fastened with through bolts. 

Steam chests to be cast separate, fitted 
with faced joints, and well bolted to cylin- 


ders. 


inches per foot. 


The high-pressure steam chest is to 
be fitted with a screw valve 24 inches diam- 


eter, for a pass-over valve, with copper 


pipes, and all necessary fittings and connec 
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tions. Valve, seat and stem of composition. 
Each steam chest is to be fitted with a 1-inch | 
relief valve of composition, with copper con- | 
nection to condenser. <A _ relief valve, set 

at 45 pounds, is to be fitted on low-pressure | 


steam chest. 

Slide valves to be of the ordinary D form, 
made of cast-iron of as different texture from 
the iron of the seats as possible, and scraped 
toa tight bearing surface. A ‘‘ Meyer” cut- 
off valve is to be fitted on back of high- 
pressure valve, worked by a separate eccen- 
tric, right left-hand screws for 
adjusting the of cut-off. Suitable 
hand-wheel for operating, and an indicator 
plate, graduated to show the point of cut, is 
to be provided. 

Intermediate receiver is to be of copper 
pipe 10 inches diameter, and of sufficient 
thickness to stand a working pressure of 50 
to have composition flanges, faced, 


with and 


point 


pounds ; 


be riveted and brazed. 
The are to 
worked by a ‘‘ Stephenson ” 
link motion ; the links to be 
of the ‘‘double bar” pat- 
tern, with a throw of about 
15 inches; to be made of 
machinery steel, 24 inches 
deep and 14 inch face. 
Blocks to be of steel, each 
with four brass gibs of sufti- 
cient size for good working. 
Main eccentrics to have 
inch face, and cut-off eccen- 
tric 2 inch face. Straps to 
. be of close-grained cast-iron, 
well babbitted and ribbed. 
Eccentric rods to be made 


valves be 


ii inches a tle On each side of crosshead 
there will be a brass slipper fitted with taper 
liner and suitable nut and bolt for making 
adjustments for wear. The wearing sur- 
face of the brass slippers not to be less than 


| 96 square inches each. 


Connecting rods to be of the best ham- 
mered iron; forked at crosshead end, and a 
T at crank-pin end; length about 5 feet 9 
inches, and furnished with composition boxes 
at each end, lined with ‘‘magnolia metal,” 
and fitted with wrought iron cap plates, and 
turned steel bolts with nuts. Rods to be 33 
inches diameter in neck at forked end, 3% 
inches diameter in neck at crank-pin end, 
and 44 inches diameter at center. The two 
bolts at crank-pin end to have each a diam- 
eter of 24 inches at root of thread ; and the 


| four bolts at crosshead end each to have a 


_ diame ter of 14 inch at root of thread. Bolts 
‘fitted with proper steady pins to prevent 


pan and about 34 inches diameter, 
to fit in corresponding recess in the other 


have a maximum pressure of not more than | 
40 pounds per square inch. 
secured to blocks to receive thrust, | 
be fitted with a proper oil reservoir for lubri- | 
cation. 
iron, well fastened to after end of crank- 
shaft ; 
so as to serve 


side of tubes ; 
and to have a length of about 8 feet 1 inch 
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The bearing surfaces in thrust bearing to | 


Caps to be well 
and to 


Counterbalance wheel to be of cast- 


be fitted with suitable notches 


as a 


to 


one disk | [grating form and valves of pure rubber. 
| Hot well to be cast on air- -pump, concentric 
and a steel cross key ; disks to be fastened | with body of pump, and fitted with feed- 
together with six 24-inch turned bolts. | water connection and outboard delivery. 
The feed water to be led toa galvanized iron 
receiving tank from which the feed pump 
will draw its supply. 
hold not less than 500 gallons, and to be 


Receiving tank to 


fitted with approved filter for separating oil 


and grease from water. 


The outboard de- 


livery pipe to be of copper about 9} inches 
diameter, No. 8 wire gauge in thickness, 


‘ pry-off” wheel when | and fitted with a 10-inch poppet valve, with 
required, and also to serve as one disk of | composition seat and stem. 
coupling. | 


The circulating pump is to have a capac- 


Surface condenser to have a cooling sur-| ity of not less than 600 gallons per minute 
face of 1,000 square feet, measured on out-| at ordinary speed, with suitable size steam 


cast-iron shell 1 inch thick, | 


between flanges. Midway between the tube 


heads, longitudinally, a cast-iron plate will 
with backing flange to which the pipe is to| | turning, and nuts recessed into rods about. be fitted and secured to shell to support the 
































cylinder and direct connection. 


Delivery 


pipe to be of copper, No. 8 wire gauge, with 











valve, etc., 
pump. 
| eter, with branch and proper shut-off and 


same as outboard delivery of air- 
Suction pipe to be 8 inches diam- 


foot valves, so that water 
‘an be taken from bilge or 
outboard at will. 
Feed-pump to be a No. 4 
Knowles patent pressure 
pump, 54-inch steam cylin- 


der, 3%-inch water cylinder, 
both with a stroke of 7 


inches. A pipe heater is to 
































be fitted between engine and 
condenser, through which 
exhaust steam will pass 
from low-pressure cylinder 
























to the condenser, for in- 
creasing the temperature of 
the feed water. Valves and 
pipes to be so arranged 

to feed through heater, or 












of machinery steel ; the ends connecting with 
straps to have T heads forged on, and to 
bolt to straps with steel turned bolts, fitted 
with check nuts, the link ends of rods to 
be forked, and fitted with adjustable brasses 


for taking up wear without altering length 
of rods. Valve stems to be of mild steel 


1% inch diameter for low-pressure cylinder, 
and 14 inch diameter for high-pressure cyl- 
inder, and stem of cutoff valve to be 1} 
inch diameter, 

Pistons to of cast-iron, 
properly ribbed, with cast-iron 
fastened with steel bolts screwed into brass 


double shell, 
follower 


be 


nuts. Packing rings to be of cast-iron, in 
two thicknesses, and set out with steel 


springs. Piston rods to be of mild steel 34 
inches diameter, turned with »y inch shoulder 
on each end, and with a slight taper to bear- 
ings in pistons and crossheads, and to be 


secured with steel nuts. Each crosshead is 


to have two journals 3} inches diameter and | 
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Iron TuGBOAT. 


one-half their depth, and a suitable screw 
fitted to keep them from turning. 

Crank-shaft pillow blocks to be fitted with 
composition boxes babbitted. 
nal 10 inches long; intermediate journal 
18 inches long, and after journal 15 inches 
long, all to be 8 inches diameter. Caps to 
be recessed for boxes, and held in position by 
eight steel bolts 2} inches diameter ; two in 
the forward bearing, four in the middle, and 
two in after bearing ; and spaced about 133 
to 14 inches between centers. 

Crank-shaft to be forged in one piece. 
Crank arms to be about 44 inches in thick- 
ness and 9 inches in width each. Crank- 


pin journals 74 inches long and 8 inches | 


diameter. Line shaft to be made of wrought- 
iron in two lengths, 74 inches diameter, to 
be covered with composition at stuffing-box 
and stern bearing, to be about % inch thick, 
cast on. Couplings to be in pairs of cast- 
iron disks with concentric projections + inch 


|tubes and keep 


Forward jour- | 





chattering. 


the | 


them from 
Parallel to and about 4 inches above 
upper row of tubes will be a baffle plate, | 
perforated and secured toshell. Tube he: rds | 
to be of composition not less than 1} inch 
thick, and bolted in place with yellow metal 
or composition standing bolts. Tubes to 
have cotton packing compressed with suita- 
ble glands or followers. Tubes to be § inch in 
diameter, tinned inside and out, laid in hori- 
zontal layers or tiers, and arranged in two 
| nests or sets, so that the refrigerating water 
will pass twice through tubes. <A suitable 
brass cup or valve is to be fitted for intro- 
| ducing soda to the condenser. 

Air-pump to be vertical, single acting, 19 


inches diameter and 12 inches stroke, worked | 


from low-pressure crosshead by means of 
suitable levers and links. Pump barrel liner, 
| plunger, valve seats, bolts and guards to be 


| of composition ; the rod to be of steel en- 


| cased in composition, 


Valve seats to be of 












Tanks, ete 





General Stores, 





| outside in case of necessity. 








There will also 
be fitted one No. 7 Korting universal inject- 
or, with pono to receiving tank and 
fresh water tank. A bilge ejector is to be 
furnished ; the discharge nozzle is to be 5 
inches diameter, with proper connections 
for siphoning water from any compartment 
at will. Propeller wheel is to be of cast- 
iron, four bladed, 9 feet diameter, and fitted 
on shaft with fore-and-aft key, and a large 
cap outside with keeper. 
Boiler to be of the 
fect 6 inches in diameter, 12 feet long. To 
be made of Siemens-Martin steel. It is to 
have three Fox’s patent corrugated furnaces 
36 inches clear inside diameter, and 8 feet 


5) 
2 


‘*Scotch” type, 1 


11g inches long. American lap-welded 
boiler tubes, 248 in number, 8 inches di- 


ameter, 8 feet 104 inches long, spaced not 
less than 4 inches between centers; 
these tubes to be stay tubes. Back connec 
tions to be 2 feet 54 inches long at bottom 
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and 2 feet 2} inches at top, to be arranged 
in three separate compartments, each con- 
nected with its proper furnace. Grate bars 
of cast-iron in two lengths, each about 3 feet 
7 inches long. 

The material of hull is to be iron capable 
of withstanding a tensile strain of 45,000 
pounds per square inch with, and 40,000 
pounds across the grain. Keel to be formed 
of a bar of hammered iron 6}x2 inches, 
forged in as long lengths as possible with 
scarfs 18 inches long. Stem of hammered 
iron 6x2 inches from keel to load water 
line, gradually diminishing to 44x2 inches at 
head. The foot to be not less than 5 feet 
long and connected to keel with 18 inch 
scarf. Stern post of hammered iron 64x24 
inches, with suitable eye and hub forged on 
for stern pipe and screw shaft. The stern 
post is to be reduced from where it enters 
the counter to 44x24 inches at deck beam to 
which it isto be riveted. The keel end of 
stern post to be not less than 4 feet 9 inches 
long, and connected and fitted to keel in the 
same manner as stem. The rudder post to 
be 5x24 inches, with shoe or boss at lower 
end for foot of rudder stock. It is to be 
secured to stern frame at each end witha 
properly fitted scarf 12 inches long with five 
%-inch bolts, so that it can be disconnected 
to admit of removal of propeller or shaft. 
The connection between the two posts under 
the propeller to be 6 inches wide and 2 
inches thick, and gradually reduced in 
width and increased in depth forward and 
aft, but maintaining the same scctional area. 
Clear distance between stern post and rud- 
der post 48 inches. 

Frames to be of angle-iron 3x3x# inches, 
spaced 21 inches between centers, all to ex- 
tend in one length from keel to gunwale. 
Bulkhead frames to be double. Intermediate 
frames, same size, to be worked in center of 
each frame space, from stem to frame No. 
22, to extend from keel to about 3 feet above 
load water line. 

Floors to be in one piece, 14 inches deep 
and ,’, inch thick from frame No. 22 to No. 
45 inclusive, and 8 forward and aft, fitted 
and riveted to every frame; each floor to 
extend up the frames at least 15 inches 
above top of floors at middle line and mold- 
ing at head to the size of frames. A limber 
hole to be cut in each floor. The bulkhead 
floors to be made 3 inches deeper, to facili- 
tate riveting. Enlarged floors, with neces- 
sary angle irons and stiffening plates, to be 
provided for foundation of engine and boiler. 
Towards the ends of vessel the floors will be 
increased in depth to firmly connect the 
sides of vessel. 

Reverse frames to be of angle-iron 3x24x# 
inches from frame No. 22 to No. 45 inclu- 
sive, and 2}x2}x,, inches forward and aft, 
one to every frame, extending across the 
middle line along the top of each floor plate 
to the upper bilge strake and gunwale alter- 
nately. On top of the reverse frames and 
along the center line of vessel there will be a 
center keelson of 10 inches by #-inch plate 
with a pair of 34x3x% angle-bars riveted to 
top and bottom of plate, the lower angles to be 
riveted to reverse frames and doubling lugs. 
Keelson to extend into ends of vessel as far 
as practicable. Bilge stringers to be fitted 
at lower and upper turn of bilges, formed of 
two angle bars 4}x3x inches, riveted back 
to back, extending from stem to stern posts 
and finished at ends with breast hooks, not 
less than 5 feet 3 inches long in fore-and- 
aft direction. 

Intermediate between center keelson and 
lower bilge stringer there will be run on 
both sides a side keelson, constructed sub- 
stantially the same as bilge stringers, and 
extending from frame 23 to 43 inclusive. 
Half way between deck beams and upper 
bilge stringer there will be fitted on each 
side, and extending about two-thirds of ves- 
sel’s length amidship, a side stringer of same 
dimensions and construction as the bilge 
stringer. 

Deck beams to be of T bulb-iron on alter- 


nate frames, 6x34x# inches for three-fifths 
the length of vessel amidships; forward and 
aft they will be 5x3x& inches, except beams 
at towing bitts aft, and riding and pawl 
bitts forward and at the hatches, which will 





be 6x34x8 inches. Ends of frames to be 
split and worked into a knee, having 18 
inches of bearing on frames, or else secured 
to frames with gusset plates 8 inch thick 
apd 18 inches in length. 

Stringers, one on each side 22 inches wide 
(increased at coal scuttles) and 8 inch thick 
for three-fifths length of vessel amidst 
and ;, inch thick for the remaining distane, 
with a gradual reduction in width to 15 
inches at ends. Stringers to be connected to 
sheer strakes by angle-bars 3x3x% inches, 
and riveted to deck beams and sheer strakes, 
to extend all around the vessel and be prop- 
erly calked. 

At the fore and main mast there will be 
riveted to the deck beams stringer plates 30 
inches wide and of a length to cover two 
beams forward and two beams aft of the 
masts, and riveted to the deck beams. A 
mast hole of proper dimensions to be cut 
through these plates. 

Similar tie plates covering three or four 
beams to be riveted to beams for support, 
and fastening of bitts, etc. 

Plating in-and-out strakes, all horizonal 
seams to be lapped, and vertical seams to be 
butted. 

Garboard strakes fayed next to frames, 
about 38 inches wide, 7, inch thick for 
three-fifths length amidships, and reduced 
forward and aft to 2 inch. Sheer strake to 
be 42 inches wide 4inch thick for three- 
fifths length amidships and reduced to 3 
inch at ends. All other plating to be % inch 
thick for three-fifths length amidships and 
reduced to ,°; inch at ends, except the side 
plates that fit and fasten to the shaft boss of 
stern post, which shall be 4 inch thick. 

Bulwark plates to be ¢ inch thick, riveted 
to sheer strake and frames. At the upper 
edge of bulwark plate there will be run the 
whole length an angle-bar 3x24x,°, inch, to 
which the rail will be fastened. 

Bulkheads to be four in number and 
located on frames 9, 23, 46, and 52. They 
will be made of plate-iron } inch thick, butt- 
jointed, about 30 inches wide, and running 
in one length from floors to deck beams, the 
lap strips or joints to be of T-iron 3x3x¥°, 
inches. Coal bunkers will extend along 
each side of engine-room and across on 
frame No. 43, as shown on drawing, and will 
be made of }-inch plate-iron, constructed 
substantially the same as bulkheads. 

This boat is designed by Henry J. Gielow, 
engineer and naval architect, 29 Broadway, 
New York City. 
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LETTERS FROM PRACTICAL MEN. 
Critical Notes. 


Friction of Roll Bearings. 
Editor American Machinist : 

In a recent paper on Rolling-mill Notes, 
C. O. Sine makes a curious calculation, ap- 
parently proving by figures that .05 per 
cent. was too large a coefficient of friction 
to allow for bearings of rolls. It is there 
assumed that the pressure per square inch 
on the bearings was 5,000 pounds, and on 
this assumption it is shown that with .05 
for friction it would take more power to 
drive the rolls than the engine could de- 
velop. As the 5,000 pounds per square 
inch is only guesswork, I cannot see why 
he did not make it 10,000 or 20,000, and thus 
get a wonderfully small coefticient of fric- 
tion, and break the record all to pieces. 

There are some facts about this kind of 
work which it is worth while to consider 
before coming to a conclusion about friction. 
Judging from the proportions of the hous- 
ings and the circumference of the roll necks, 
the body of the rolls is about 20” diam- 
eter, and constitutes what is called a 20” 
sheet-mill. The heaviest work such 
mill is on the last or finishing passes of the 
sheet, and as they are seldom over 10 feet 
long when finished, a sheet will be passed 
through in two revolutions of the roll, 
which, at 40 revolutions per minute, would 
take three seconds. Then the sheet is put 
back over the top roll to be passed through 
again, so it is evident that one-half the time 
the rolls are doing nothing. 

The engine which drives such a mill usu- 


on a 
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ally has a very large and heavy fly wheel, 
and if the work on the mill called for 700 
horse-power while the piece was passing 
through the rolls, the energy stored in the 
wheel during the three seconds the rolls 


of the engine, would be fully equal to the 
s, and have some power to spare. 

e fact is, we do not know, and nothing 
Pbut a dynamometer test or something of the 
sort can tell us what power is sometimes 
momentarily delivered to a mill of this kind. 
We can arrive at an approximate idea of it 
by the strength of the driving spindle, 
sometimes called the leading or breaking 
spindle, which connects the mill to the en- 
gine or driving shaft. This spindle is large 
enough to drive the mill under ordinary 
conditions, but when a dangerous load is 
thrown on the mill, this spindle sometimes 
breaks. The force which causes this spindle 
to break, of course, comes from the engine 
which drives the mill, for there is no other 
source for it to come from, and as we know 
approximately the torsional strength of cast- 
iron we can tell about what horse-power it 
takes to break the spindle. The sectional 
area Of a 4-pod spindle, 12’ diameter, is 
about 81 square inches, or equal to a shaft 
9 square. The torsional breaking strength 
of a bar of cast-iron 1” square and 3” long 
is about 500 pounds applied at a leverage of 
one foot from center, but as the sectional 
shape of a spindle is not as good as a square 
to resist torsion, we will say 400 pounds is 
all it will stand per square inch. Calcu- 
lating at that strength, it requires 2,217 
horse-power to break it. As the engine in 
question is said to only develop 450 horse- 
power, the additional 1,767 horse-power re- 
quired to break the spindle represents 
energy stored in the fly wheel, which is 
given out by a momentary retardation of 
its speed. Thus it may readily be seen that 
the coefficient of friction might be 0.1 at 
times, and the engine still overcome it, pro- 
vided the fly wheel was heavy, and the 
work not absolutely continuous, which is 
generally the case unless very long pieces 
are being rolled. BELL CRANK. 


Turning that Curved Table, 
Editor American Machinist : 

After reading Mr. G. 8. Collins’ criticism 
on my letter, published in your issue of July 
23d, I am forced to the conclusion that he 
did not read my letter carefully. 

I did not say that I waited two days for 
the cutter to come round; it did not take 
quite so long as that. 

I still maintain that the table could have 
been finished in a little more. than one-fourth 
the time that it took the latheman to do the 
job—by using four cutters, without in 
creasing the feed, and without having more 
than one tool cutting at one time. 

Mr. Collins writes: ‘‘He might as well 
put eight or sixteen cutters in the bar,” ete. 
This, I think, shows plainly that he did not 
understand what I wrote. He could not 
finish the job any sooner by using sixteen 
cutters than he could by using four, be- 
cause it would take very near half a day 
for one cutter to run over the work. He 
could not use sixteen cutters, unless, indeed, 
he wanted to take sixteen cuts over the table, 
which was not at all necessary, four cuts 
being sufficient. 

He did not grind the first tool until it had 
run over the entire table, and I repeat what 
I said in my previous letter, that, by using 
the tools as shown in the sketch, he could 
have finished the job by what would prac 
tically be one cut. 

CHARLES STELZLE. 


Looking for Information About Using 
Babbitt, 
Editor American Machinist : 

In replying to Question 324, you say, 
‘* All there is to it is to line up the shaft in 
its bearings,” etc. 

We have built a number of pouncing ma 
chines, and I have had trouble with the 
babbitt not filling the whole space between 
the shell of bearing and shaft. I have tried 
pouring the metal—which, by the way, is 
the best obtainable—from each end, 





and 


were empty plus the indicated horse-power | 
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The bear- 
shaft 
The bearings are 


from both ends simultaneously. 
ings are ten inches long, 1,5 
and }" space for metal. 
10” between. 

Now, the trouble I experience is just this : 
on the inside of each bearing I find the metal 


steel 


is about °° below the shaft, and, as the 
shaft runs 3,000 revolutions per minute, the 
bearings have to be scraped until accurately 
in line, and with a practically perfect bear- 
ing. In reading Bell Crank’s opinion re- 
garding babbitting, I was in hopes I would 
run across something that would give me 


a clue, but he does not touch the spot. If 
you or any of your readers can help me, I 
would esteem it a favor. B. B. 
Two Foundry Accidents, 
Editor American Machinist : 
Below you will find two accounts of 


foundry accidents, which I have clipped 
from the La Crosse Chronicle. Referring to 
the first one, the accident was more 
than stated, as it wrecked the furnace ; size 
of furnace 36 inches diameter. 


serious 


SMALL ACCIDENT IN A FOUNDRY. 

There was an accident at the James 
foundry Thursday, that made quite a com- 
motion, though it was not serious after all. 
A solid piston head went into the cupola 
with other iron to be melted, and there was 
probably some water in it that created steam 
and exploded. The cupola was blown out, 
and one man injured a little, but not so as 
to prevent his keeping at work, The dam- 
age was not important. 

A SIMILAR CASE. 

An accident of the same nature occurred 
the preceding day at Grand Crossing shops. 
A cylinder head being melted, exploded on 
account of water contained in it, filling 
Charles Lumley’s face with cinders, and 
blowing a hole thr .gh the shop roof. Or- 
dinarily a cylinder head does not go to the 
scrap heap until broken, and in any case is 
not supposed to be filled with water when 
screwed up. But sometimes water finds its 
way in through pores in the iron, so ma 
chinists say. 

The similar case happened at the shops of 
the C., B. & N. R. R., but they do not run a 
foundry, and as near as I can learn by cor- 
respondence it was a piston head that was 
being repaired in the machinery department 
that exploded. 

I think if they were readers of the AMER 
ICAN Macuinist they might avoid 
danger. I think it foundry foreman’s 
duty to not allow any hollow castings, such 
as piston heads and that class of castings, to 
zo in the furnace without breaking. 

Gro, W. SMITH. 
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A Lost River. 








According to the Los Angeles Herald, the 
Southern Pacific Railroad Company has lost 
a river, and in consequence has a bridge 
whose occupation is gone. The Whitewater 
River from the Sierre Madre 
Mountains across the sands of the region 


has flowed 
just this side of the Seven Palms, as long 
as any one The station of 
Whitewater where the river 
crosses the railway, and was supplied with 
water from current. During the last 
heavy Whitewater in its 
might and devastated the whole country 


can remember. 
was located 


its 
rains, the rose 
round about, washing out the bridge and 
the roadbed, and playing the mischief gen- 
erally. 
simultaneously, and the river has not been 
found It 
ashamed of itself for doing so much harm, 
and has apparently slunk away in disgust 
At 


point does it cross the railroad, as it would 


Soon the rains and the river stopped 


since. appeared to become 


and sorrow. It is entirely gone. no 
have to do were it still in existence in some 
rhe ip 
secure at 


railroad 
order water for its station 
Whitewater, has been obliged to build a 
pipe line way up to the mountains, at con- 


new course. company, 


to 


siderable expense. All last summer, during 
the hottest, dryest weather, the river ran 
placidly along—in fact, it has never failed 
until after its “jag” of this winter. Now 
it forms one of the mysteries of that myste- 
rious region, the Colorado River desert, and 
perhaps is flowing by the Pegleg Mine, and 
possibly rippling beside the treasure-laden 
Spanish galleon, which lies somewhere in 





that region buried in the sand 
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The Estimate System of Paying Wages. 





Mr. Jobn Richards, in his journal /ndustry, 
comments upon Mr. Halsey’s paper upon 
the premium plan of paying wages, and 
says it is only aclumsy adaptation of a plan 
which has long been used in England, and 
which he thinks is much superior to M 
Halsey’s or any other plan in use in @8 
country. Mr. Richards says that he has 
heretofore explained the system at, some 
length, but that no one here seemed to un 
derstand it, and we are not sure that we now 
understand it any better than before, for the 
reason that some of the features of the sys- 
tem seem much more complicated than any 
other we know of, without compensating 
advantages so far as we are able to perceive. 

It is called the ‘‘estimate system,” and, 
according to our understanding of it, may 
be described as follows - 

When an engine or other machine is to be 
built its selling price is divided into four 
parts: material, labor, expense and profit. 
The cost of the material is found by estima- 
tion, in the manner that is familiar to all 
manufacturers ; expense is estimated from 
precedents, and profits are assumed at a 
fixed amount. The cost of the labor is esti- 
mated by means of tables and fixed rates for 
the performance of the various operations, 
these rates being fixed in England ‘‘ by the 
concurrence of wide districts, and the pre- 
cedents of many years.” The rates and the 
methods of computing the labor cost are de- 
clared to be entirely familiar to and well 
understood by both employers and work- 
men, such shop processes as casting, forg- 
ing, turning, drilling, planing, fitting and so 
on, being classified and subdivided into 
grades, for which different rates are allowed. 

For example, planing and turning are 
divided into four grades, for each of which 
there is a different rate for each 100 inches 
of area, and so on for other processes, cast- 
ing being rated by the pound at different 
figures, according to the class of work; plain, 
gear, cored work, etc. Forgings are rated 
by the pound, and pattern work as a_per- 
centage. 

During the progress of the work in the 
shops the men are paid a daily or weekly 
rate of wages, and the time spent by each 
man on any certain job is carefully recorded. 
When the job is completed the wages which 
have been paid out during its progress are 
deducted from the original amount allowed 
for the cost. of the work, and the difference 
is paid to all who have participated in it, in 
proportion to the time put in on the job, 
and to the rate per day for each man, which, 
of course, varies with the 
done, and individual ability. 

The results of the system are summarized 
by Mr. Richards as follows : 


class of work 


(1.) The owners are relieved from the re- 
sponsibility of the ‘rate of wages” among 
the workmen. The men themselves see that 
this is equitably graded and in proportion 
to capacity. 

(2.) The owners are also relieved from the 
care of seeing that men perform a day’s 
work. This is also looked after by the 
workmen themselves. Any one not doing a 
fair day’s work is reducing the ‘‘ surplus” 
and robbing his fellow workmen. 

(3.) The owners are relieved from 
losses from spoiled or ‘*scamped” work, 
also from breakages due to ignorance and 
negligence. The men make these good. 

(4.) The workman can favor or support any 
one who is unfortunate, or incapacitated by 
accident or sickness from doing a full day's 
work. The system may thus be made a 
benevolent one. 

(5.) The owners ‘‘ know” what the labor 
will cost, and consequently know what their 
protits will be, if other elements are made 
up with equal exactness, 

(6.) It constitutes the workmen interested 
partners, in so far as their work goes, with- 
out any object or desire to participate in 
other things, such as material, expense or 
protit. It also creates a feeling of persona) 
responsibility among workmen, that is un- 
known in any time system. 


also 


(7.) It furnishes standards for ‘tool per- 
formance,” and acquaints both workmen and 
owners with the merits and capacity of im- 
plements. ‘The day’s and hour’s work of 
machines becomes known to both users and 
makers, hence it is common in England to 
specify capacity in tenders for machine 
tools. 
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We know of at least one prominent con- 
cern in this country where a system similar 
to this has been in operation for a number 
of years in the case of new machinery 7. ¢., 
machinery differing more or less from any 
that has preceded it. The, bulk of the work 
is done on the ordinary contract system, and 

1a new machine is to be built a price 
gf doing the work is fixed by mutual agree- 
ment between the proprietors and the men 
work of the class to which the 
new machine belongs. This price is based 
upon experience with other machines as near 
like it as can be selected, and the ordinary 
income of the men is guaranteed, with the 


doing the 


privilege of making as much more as possi- 
ble. But itis worthy of note that if there 
are other machines built afterwards of the 
same kind they are built by contract. 

We do not just see how wide districts or 
the precedents of many years can well be 
recognized in making up estimates of cost of 
work in this country, for the simple reason 
that the cost of work is constantly and rapid- 
ly decreasing in most instances, and it differs 
considerably in different parts of the coun- 
try, and even in different shops in the same 
locality, so that it seems to us that estimates 
would be much better made upon a basis of 
the experience in the shop where the work 
is to be done alone. 

With either system unreasonable men on 
either side can defeat the object in view. 
The English system certainly would require 
very much more bookkeeping than any 
other with which we are acquainted, but, as 
Mr. Richards says, bookkeeping is cheap 
there. The system certainly has its good 
points, one of which is that it can be applied 
to machines built for the first time, which, 
perhaps, would not be so easy with the sys- 
tem proposed by Mr. Halsey, though in this 
country it is common knowledge that turn- 
ing, planing, drilling and other such opera- 
tions cost far less on the fiftieth or the hun- 
dredth machine than on the first one, and 
we do not notice that the English system 
allows for this any more than does that of 
Mr. Halsey, for with either of them a time 
would come when a readjustment would be 
demanded by one side or the other. 

The best feature of the estimate system 
seems to be that it makes it to the interest 
of each man in a shop to see to it that every 
other man does a fair day’s work, and, when 
he does it, relieves him of responsibility to 
those who, in the nature of the case, must 
know far less of what constitutes a fair day’s 
work than the men themselves. 





at 
To Beat Steam. 


The schemes to beat, in an economical 
way, steam made from water as a working 
fluid in an engine, have been, and will un- 
doubtedly continue to be numerous. There 
is, beyond question, a wide field for the gas 
engine and the hot-air engine, for small 
power, not because either gas or air is, per 
se, more economical than steam, but because 
the such as to 
make the use of either gas or air advisable. 


conditions are sometimes 
The whole problem is concluded by the con 
the That is, 
while it might be advisable to use gas or 


ditions that surround case. 
hot air for small power, no one would ex- 
pect to run a two hundred horse-power en- 
vine as cheaply with gas or hot air as with 
But the fact that fluid other 
than steam is best in such instances leads 


steam, some 
a good many to believe that steam is a poor 
medium. 

Then in the instance of electric motors, 
many instanees an excellent 
means of distributing power, but in dis- 
cussing their use they are most ridiculously 


they are in 


placed in the position of prime movers, as 
if, in nine cases in ten, their use did not 
make room for a very material increase in 
steam power, 

An old idea is to use air and steam in 
We have no knowledge of 
how old this idea is. But more than thirty 


combination. 


years agoa farmer of Rensselaer County, 
N. Y., ‘‘invented” an engine in which a 
mixture of steam and air was to be used. 
He sold his farm to put his idea into prac- 
tice, and after building an engine refused 








one hundred and fifty thousand dollars for 
a part interest, and the outcome was that 
he lost all he invested. 

This scheme, in various forms, has come 
up ever since, and with great regularity. 
Sometimes it has taken the form of inject- 
ing air into the boiler, there to be heated 
and mixed with the steam ; sometimes some 
other means of bringing about the mixture 
of air and steam was employed. 

The latest move in this direction is being 
made by Edward Field, C. E., of England. 
Mr. Field is well known by the boiler that 
bears his name, and he is impressed with 
the idea that by his plan of mixing a little 
steam with a good deal of heated air he 
will bring about important economical re- 
sults. 

As in most other cases of the kind, Mr. 
Field starts out with the rather popular 
fallacy that the air can be heated—up to 
400°—by waste heat, practically without 
cost. However, it is said that he makes a 
saving of between forty and fifty per cent. 
as between his mixture and steam pure and 
simple—a statement which we shall be glad 
to see verified, but in which, at the present, 
we have not the least faith. 

oape 
It was a Grinding Machine Book. 


In our issue of August 13, page 8, we 
should have said that the Brown & Sharpe 
Manufacturing Company published their 
book, ‘‘ Construction and Use of Universal 
and Plain Grinding Machines,” in cloth as 
well as in paper. Unfortunately, we wrote 
‘*milling machines” instead of ‘‘ 
machines,” hence this correction. 


grinding 
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The Rush for Patents. 

After making ali due allowance for patents 
taken out for good reasons not readily ap- 
parent to others, it must, be evident to any 
one who occasionally looks over the Patent 
Office Gazette that many patents are granted 
every week upon devices that are utterly 
and hopelessly worthless, and for which the 
inventors can never reasonably hope to get 
back a single cent of the money expended 
upon them. This is, of course, largely due 
to the fact that so Jarge a proportion of the 
patents taken out are for the inventions of 
persons entirely unacquainted with the par- 
ticular line of work or business to which the 
invention relates. But it is also true that 
many of these worthless patents are granted 
to those who should know their worthless- 
ness, and who probably would perceive it, if, 
before applying for a patent, they would 
give themselves sufficient time to thoroughly 
investigate, by actual trial or otherwise, the 
question of practical merit. The idea is al- 
together too prevalent that there is no time 
for this preliminary investigation or trial, 
and that when a new idea is conceived, pre- 
sumably valuable, the only safe course is to 
rush immediately for a patent 
office and get an application filed. 

The fact is, however, that 
may be in use for two years previous to an 
application for a patent upon it, and if dur- 
ing the development of the invention and its 
trial during this two years, with a view to 
perfecting it, sketches be made, dated and 
witnessed, the is almost if not 
quite as safe in most cases as if an applica 
tion for a patent had been filed. 

If this were more generally understood 
there would undoubtedly be fewer worthless 
patents issued, and much money would be 


attorney’s 


an invention 


invention 


saved by those who usually need all they 
have. There seems to be an inclination upon 
the part of some to blame the patent solicit- 
ors for the large number of worthless patents, 
and some of them by their highly colored 
advertisements do undoubtedly stimulate 
the business of taking out absurd patents, 
but at the same time many obviously worth 
less patents are solicited by them for much 
the same that 
prescribe medicines, 7. ¢., not because the 
patient needs them, but because he expects 
them, and will have them before he will be 
satisfied, in which case bread pills and aqua 


reason doctors sometimes 


pura answer every purpose. 
are simply bread pills. 


Many patents 
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Literary Notes. 


The Compass is the name 


of a new 
monthly journal for engineers, surveyors, 
architects, draftsmen and students. In the 


first number, which has just been publtshed, 
it is announced that the endeavor will be to 
give such information respecting the con- 
struction of mathematical and surveying 
instruments, with the best modes of using 
them, new and improved methods of proce- 
dure, etc., as may both interest the engineer, 
surveyor, draftsman or student, and be of 
practical value to him in the pursuance of 
his profession. The theories and principles 
relating to the above will also be examined, 
whilst new inventions in the same kindred 
branches, whether domestic or foreign, will 
receive that attention to which their merits 
may entitle them. It is proposed that each 
number shall, as far as may be practicable, 
contain articles treating of the following sub- 
jects : A practical and descriptive one 
devoted to instruments for outside field 
work. 2. A similar one devoted to instru- 
ments for office work. 38. An article treat- 
ing theoretically of the principles which 
underlie the construction ‘and use of such 
instruments. 4. Descriptions of novelties ; 
short reference to materials and other 
jects in use; foreign information; miscel- 
laneous items of interest to engineers, etc. 
The journal is edited by William Cox, who, 
by his previous contributions to other tech- 
nical papers, has shown himself to be 
thoroughly familiar with the subjects men- 
tioned above, and will make the future 
issues instructive ones, of which the first 
one bears ample evidence. The number be- 
fore us contains 16 pages of reading matter, 
size of page 9 by 53 inches. The subscrip- 
tion is $2.00 per year; single copies, 20 
cents each. It is published by Keuffel & 
Esser Co., 127 Fulton street, New York 
City. 
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Questions of inal interest relating to subjects dis: | 
cussed in our columns will receive attention in this | 
department. The writer's name and address should | 
always accompany the question. Neither correct initials | 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate | 
sheet. 


(381) G. R. A., Providence, R. I., writes: 
I wish to construct an anti-friction bearing. 
The rolls are to be 15 inches long, and to 
sustain a weight of 15 tons. Of what ma- 
terial should the bearing be made, and how 
should it be case-hardened? A.—Your ques- 
tion is so indefinite that we are unable to 
answer. You should give the conditions 
under which the rolls are to work, and the 
speed of the journals. 


(882) F. B., Brooklyn, N. Y., writes: 
Kindly let me know through your columns | 
whether a young man (19 years of age) can 
apply for a position as oiler on a steamship 
without having had any previous experience. 
A.—We know of nothing to prevent you| 
from applying; neither is it absolutely nec- 
essary for you to have any previous experi- 
ence, although experienced hands receive 
more pay than beginners. 2. To whom 
should I apply, and what are the wages? 
A.—Apply to the chief engineer of the ves- 
sel. There are no set wages; make as good 
an agreement as you can. 


(383) F. R. K., The Dalles, Oregon, asks: | 
What would be the best books for me to get 
to learn steamboat enginecring? I have} 
worked two and a half years at the gun- 
smith trade under a first-class man. Do you| 
think I could learn to be a good steamboat | 
engineer by studying books? A.—No; you| 
will of course require a fair educ ation, and | 
this you may obtain from the books recom. | 
mended in our issue of February 19, current 
volume, in the article on ‘‘ What to Study.’ : 
But you cannot obtain from books the prac- | 
tical experience which all good engineers | 
must possess, and without this you cannot | 
obtain the confidence of employers. 





| 
| 
| 
} 
| 
| 
| 


(384) A. W. J., New Britain, Conn., 
writes: I would like a little advice through 


your columns regarding schools. I am con- 
templating taking a course in mechanical en- 
gineering, but hardly know what one to 


prepare for, and would like you to answer 
one or two questions. 1. 


Does the Worces- 





| and energy for your advancement. Our ad- 
| vice is, save all the money you can, and 


ter Polytechnic Institute rank among the 
first, say with Cornell, the Mass. Institute, 
Stevens, etc.? 2. Would the Worcester In- 
stitute, in your estimation, be as good for a 
young man (a good mechanic) of 23 as some 
of the others mentione d, taking into consid- 
eration the fact that its course isthree years, 
and that of the others four? 3. How does 
the Ohio State University rank? A.—You 
may rest assured that all these institutes en- 
gage the best professors that can be obtain- 


ed, and that the students will obtain an ex- | 
the course of study laid | 


cellent training in 
out in each institute. 
logues and make your own selection, 

(385) W.S , Mass., writes: I havea 
Fitchburg engine of the old style in use, 
anda short while ago we had to have a new 
crank put on, and I think they sprung the 


Send for their cata- 





shaft a little. Now every time she goes 
over the center furthest from the cylinder 
there is a grating noise, and it sounds as if 
the fly w rheel was going to break. The 
wheel has been tested, and is all sound. The 


piston travel is equal. The engine is a 100 
H. P., runs 82 revolutions, 70 pounds steam 
pressure. What is the trouble? A.—The 
proper way to determine the trouble is to 
tind out whether the shaft 7s sprung or not. 
This may be the case, or the crank-pin may 
not be true with the shaft. These, a good 
machinist used to setting up steam engines 
can very readily determine. ‘Examine the 


fastenings of the fly wheel to the shaft; 
sometimes a wheel works onthe key and 


makes a very disagreeable noise; very likely 
your engine requires a thorough lining up 
by a competent man. A good engineer will 
soon locate the trouble. 


(386) J. C. H., Worcester, Mass., writes : 
Tama young man (25), have served an ap- 
prenticeship ‘of. four years at the machine 
trade, and have also worked as journeyman 
for 34 years. I have a great liking for the 
business, and wish to advance myself. I 
have taken four terms at drawing school ; 
but my education in arithmetic goes only as 
far as fractions. 1 intend to take instruc- 
tions during the coming fall and winter, in 
the evenings, of course, as I have to work 
every day. If I find that [ can advance fast 
enough, I[ intend to try for a college course. 
Now what I wish to know is what books 
should I use to prepare myself? 2. What 
will be the cost of instruction in college ? 8. 
With a little push and energy, how long does 
it take to graduate in the mechanical line? I 
wish this information, as I have to make 
some provisions in my cash account. .A.— 
In our issue of February the 19th, current 
| volume, we have laid out a course of study 
to be followed, and have named the books to 
be used. But if you engage an instructor, as 
we understand you to say, we should advise 
you to allow him to make the selection of 


books. The cost of instruction in colleges 
varies, and you may obtain this information 


by writing to the principals or presidents of 
the colleges. In the night schools of Cooper 
Union, New York, you can obtain the edu- 
cation free. With the aid of a good in- 
structor you may, in two or three years, 
acquire the necessary qualification to pass 
an examination for entering a college. The 
regular college course usually requires four 
years for its completion. In Cooper Union 
tive terms are required ; but in this institu- 
tion the instruction is given in the evenings, 
which will enable you to work during the day. 


(387) J. P., Baltimore, Md., writes: I 
have read your paper, and I believe that it 
will help me to become a good machinist, 
which is my only desire. I have learned the 
locksmith’s trade in Germany, but I do not 
like it; and besides I find that in this coun- 
try it does not amount to much. I cannot 
serve an apprenticeship, as the wages are not 
sufficient to pay my board, and the conse 
quence is that I had to do laboring work. 
Sometimes I get a chance to work a drilling 
machine ora bolt cutter, but L have never 
been put to work on a planer or a lathe, ior 
which I have a great desire, I shall esteem 
it a favor if you will kindly advise me what 
todo. (Our correspondent states much of 
his trouble that he has had to contend with, 
and which we need not repeat here.) A.— 
From the tone of your letter we should 
judge that you have been brooding over 
your misfortune instead of using your time 


| when you have a sufticient amount laid away 
to defray your expenses for about a year, 
then enter a machine shop under instruc- 
tions, and in the meantime devote all your 
|leisure hours to the study of mechanical 
matters. It is absolutely necessary that you 


should understand drawing, and also have | 


fair knowledge of mathematics, the more | 
the better. A machinist must know more 


| than running a planer or a lathe, You state 
| that ‘‘ where there is a will there is a way, 
but there is no way for me.” Here is where 
you are wrong; there isa way for you as for 
any one else. Use your time and energy for 
your advancement, Do your work cheer 
fully and faithfully, whatever that may be; 
above all establish a good moral character, 





and get some of the American push in you, | 
and you will not fail to succeed. | 





(388) W. H. W., New Haven, Conn., 
writes: Kindly inform me what the aver- | 
age steam pressure is on a piston, if steam is 
admitted at 61 pounds, and cut off at one- 
quarter stroke. Also give your rule for de- 


termining the same, and work out the} 
above example for illustration. A.—The| 
mean pressure per square inch is 45.11) 


pounds ; for the mean effective pressure the 
back pressure must be deducted from the 


above. The rule for computing the mean 
pressure is as follows: Add one to the 
hyberbolic logarithm of the ratio of ex- 


pansion, divide the sum by the ratio of ex 
pansion, and multiply the quotient by the 
absolute initial steam pressure; the product 
will be the mean pressure per square inch 
on piston. Applying this rule to your ex- 
ample, we have: Since steam is cut off at | 
t stroke, the ratio of expansion is 4. The | 
hyperbolic logarithm of 4 is 1.386; adding 1 | 
we get 2.386 ; dividing this by the ratio of 
5 2 
2.586 _ 5965 


expansion (4) we have ; and 
multiplying this by the absolute initial steam 
pressure, which is equal to 61 + 14.7 
75.7 pounds, we obtain for the mean press- 
ure per square inch on piston .5965 X 75.7 
= 45.15505 pounds. If now the back press- 
ure in a non-condensing engine is 1.5 pounds 
per square inch, the absolute back pressure 
will be 1.5 + 14.7 = 16.2 pounds ; and the 
mean effective pressure per square inch of 
piston will be 45.15505 — 16.2 = 28.95 
pounds. In this example clearance has been 
neglected, which, if taken into account, will 
change the result a little. The hyperbolic 
logarithm is taken from a table which may 
be found in any good book on steam engi- 
neering. As we have previously stated, the 
rule as above given is to be found in most 
books on steam engineering, but we give it 
here in response to many requests to do so, 
with an example. 


(889) A. P., Arizona, writes: 
answer the following questions: 1. 
does the turning down of 
crease the travel of the valve?) A.—So long 
as the distance between the center of axle 
and the center of the eccentric, that is, the 
eccentricity of the eccentric, is not changed, 


Kindly 
Why 
an eccentric de- 


the amount of travel of the valve will not 
be changed, no matter how much there is 


turned off the eccentric. But it may happen 
that in turning down the eccentric, and then 
replacing the old strap by a new one, the 
distance from the center of eccentric to the 
center of eccentric rod pin may be changed 
through carelessness or want of thought, 
and this will change the relative travel of the 
valve, just as it will be changed by altering 
the length of the eccentric rod without turn- 
ing down the eccentric. 2. What is the 
motion of a crosshead in a locomotive which 
is traveling ahead? A great many engineers 
here contend that the crosshead alw: ys 
travels ahead, but never back. 1 argue that 
it travels both ways, but in going ahead 
three and a fraction times faster than when 
going backwards, as the top part of the 
driving wheel moves three and a fraction 
times as fast as the bottom. A.—You are 
pretty well muddled up on the subject. 
Since there is nothing in the universe which 
is stationary, two bodies can only be in mo 
tion relatively to each other. In considering 
the motion of two bodies it is customary to 
assume one of them to be stationary, or, 


| Manning, 


| successful. 


| thing in the line of 





what amounts tothe same thing, no atten- 
tion is paid to the motion of one of the 
bodies. If now the relative motion of the | 
crosshead and the earth is considered, and | 
we assume the earth is stationary, then the 
crosshead in a locomotive which is going | 
ahead will always travel forwards, and never 
backwards. Of course when the crosshead | 
travels in a forward direction its velocity | 
will be greater than when traveling in a| 
backward direction. If, on the other hand, | 
we consider the relative motion of the cross 
head and axle, or, in other words, if we con 
sider the axle to be stationary, then the cross- 
head has a forward and backward motion. 
And since the velocity of the crank-pin can 
be assumed to be uniform, the crosshead 
travels backward as fast as it travels for 
ward. The velocity of the top and bottom 
of the driving wheel has nothing to do with 





the subject in either case. 
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Use the Woodruff Pat. Separating Machine, 
bon Machine Works, New Haven, Conn. 


‘fwenty Years With the Indicator,” by Thomas 
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Pray, Jr. 10,100 sold. Price, $2.50. Order of book- 
seller; take no other. 
Hyd. press, hyd. jacks, steam tables, accumula- 


tors, cutting and stamping dies for sheet metal, foot 
press, etc. S. Hartley, 245 N.J.R.R.Ave., Newark, N.J. 

Self-adjusting Hand-Screw for Pattern and Cabi- 
net Makers, Wood Workers, etc. Sample by mail 
for 50 cents. Wm. H. Denney, Lancaster, Pa. 

Upright Drills and Iron Planers, for immediate 
= aa ry; prices reasonable. J. E. Snyder, Worces- 

. Mass. 

oung & Shackell, manufacturers’ agents and 
promoters of patents; correspondence solicited; 366 
Broadway, Milwaukee, Wis. 

Any book advertised promptly sent on receipt of 


price. Send for complete catalogue. Norman W. 
Henley & Co., 150 Nassau Street, New York. 


on’ 


25 - only Drill Press built on 

32" ‘Ko-rekt’ principles, 

37” | even if they come from Jersey.”’ 

AQ"’ Gould & Eberhardt, New Ark, N. J 

DuBois & DuBois, Patent Attys., 715 11th St., Wash 
ington. D. C., procure first-class patents. Send stamp 
for illustrate 7 | pamphlet, ** March of Invention,” con- 
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Maxims and Instructions for the Boiler-room, by 
Prof. N. Hawkins. Part 5, just issued (25c.) Send 
25 eae Part 1, and order blank for the Series of 
10 parts. Catalogue. _ Theo. Audel & Co., Pubs., 
91 Liberty Street, N. 

Every draftsman needs one. The Engineer's Sketch 
Book of mechanical movements, appliances, devices, 
contrivances,etc.,by T.W.Barber. 1,936 illustrations, 
8vo., cloth, $3. Catalogue of books on mech. subjects 
free. E & F.N. Spon, 12 Cortlandt St., New York. 


De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co , Elizabethport, N, 
J., who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record 
gauges, etc. Location and equipment well adapted 
for Lleavy Steamship Repairs. 
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AMERICAN MACHINIST in your town or getablish- 
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it yourself. Address AMERICAN MACHINIST, 96 Fu 
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‘Binders’ for the AMERICAN MACHINIST. Two 
styles—the ‘**Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
‘New Handy,”? mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton St., New York. 


<p aoe ator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 


} using a indicator and making all required calcu- 


lations from the diagram, also the prinaiples of 

economy in operating steam engines and current 

practice in testing engines and boilers. Price, $2, 

| anew. Published by John Wiley & Sons, 53 East 
Tenth Street. New York. 














The erection of 
plated at Kentwood, La 


a $12,000 ice factory is contem- 


The Stratton Ice 
is reported, 


Works, Pensacola, 

put in a new ice machine. 
There is talk of the 

the Watauga River, 


Fla., will, it 
erection of a bridge across 
Allentown, Tenn. 
company is being talked 
C,, to erect a cotton-mill, 


A co-operative of at 


Belmont, N. 
A foundry and machine shop is to be established 

at the State University, Lexington, Ky. 
Ww. P R. Williams are, it is re- 


Thompson and J. 


| ported, erecting a machine shop at Opelika, Ala. 


The city council (Birmingham, Ala.,) will be peti- 
tioned to build a bridge across Nineteenth street. 

A three-story addition built by the Vic 
toria Cordage Company to its works at Dayton, Ky. 

The Excelsior Iron Works, Chicago, will erect 
a five-story machine shop, 74x91 feet, at a cost of 
$10,000, 

The Woonsocket (R. I.) Machine 
pany has been making quite 
its works. 


is to be 


and Press Com- 


extensive additions to 


The Pitman Manufacturing Company, of Laconia, 
N. H., are to build new buildings at an expense of 
about $20,000, 
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The Orswald Mill, at Fitehburg, Mass., is to have 
a new addition, which will contain 15,000 spindles, 
running by October. 

Southworth Brothers, of Ware, Mass , have leased 
3% land which to build a box shop, 
grist-mill and machine shop. 


| 


acres of on 

It is stated that a plant for manufacturing paper | 
boxes is to be putin at the Pulaski Knitting-mills, 
now building. 


| 
| 
| 
| 
| 


Savannah, Ga., 


The H. N. Slater Woolen Company are building a | 
new three-story brick mill at Webster, Mass , and 
will equip it with new machinery. 

A. R. Steele, J. M. Shaw, W. L. Shattuck 
others have incorporated the Union Cotton-mills, 
to erect the cotton-miil at La Fayette, Ga. 


and 


There is water-works agitation in Muskegon, 
Mich.: Macon, Ga.; Portland, Me.; McKeesport. 


Pa.; Seattle, Wash.; Everett, Pa.; Duluth, Minn. 


The Phosphor 
Arch street, Philadelphia, has 
price list of materials made from phosphor bronze. 


Smelting Company, 512 
revised 


Bronze 
issued a 

A company will, if the county votes for bonds 
to deepen the river, establish a fertilizer factory at 
Jacksonville, Fla. Mr. Ambler can give informa- 
tion. 

A new two-story addition is being built on the 
northeast corner of the Hathaway Weaving-mill, 
New Bedford, Mass., which will be filled with 
looms. 

It is said that the adjustment of freight rates for 
Chattanooga’s (Tenn.) benefit, would secure the 
establishment of a plant with an annual product of 
$1,500,000. 

The Blake & Johnson Company, of Waterbury, 
Conn., are about completing a new machine shop, 
200x45 feet, two stories high, with basement and 
storage-rooms. 

It is proposed to erect an ice factory with a ca- 
pacity of 2.000 tons per day at Chickamauga, Ga. 
The Crawfish Springs Land Company can probabiy 
give information. 

A proposition for the erection of an ice factory 
and cold storage plant at Arkansas City, Ark., will 
be made to the Board of Trade. Marks & Davis 
can give information. 

The Mills Improved Pneumatic Brake Company, 
of Chicago, was incorporated in Hlinois last week, 
with a capital stock of $600,000. by W. Mills, W. B. 
Mills and ©. A. Bogue. 

The new plant of the Missouri Malleable Iron 
Works, at East St. Louis, is being pushed toward 
completion. Over 1,000 men will be employed when 
the works are in operation. 

A new company, with a capital of $25,000, is being 
Adams, Mass., to run the business of 
Newark, 


organized at 
the Linneth Manufacturing Company of 
which is to remove to Adams. 

W. S. Witham, of Anniston, Ala, and W. L 
Dresser, of Albany, N. Y., are erecting an electric 
light plant; also power plant at Newnan, Ga. 
Total cost will be about $25,000. 

It is stated that the Hopedale (Mass.) Machine 
Company will enlarge its works immediately by 
building two three-story buildings, one of brick, 
80x50, and the other of wood, 160x100, 

The Beloit Brass Works, at Beloit, Wis., have 
passed into the hands of a new company, who will 
improve the works and operate them under the 
style of the Architectural Metal Works. 

The plans adopted for the new buildings of the 
Hanover Foundry and Machine Company, at Get- 
tysburg, Pa.. embrace a machine shop, 90x140 feet, 
and a foundry 60x70 feet, both of brick. 

The Buffalo (N. Y.) Steam Forge Company, which 
has been operating the Sayre Forge, at Waverly, 
N. Y., has decided to remove the latter works to 
Buffalo, where the main plant is located. 

It isrumored that the Winona & Southern Rail- 
way Company have purchased the Winona Har- 
vester Works, at Winona, Minn., and will convert 
them into an extensive car manufactory. 

According to the Central Railroad & 
Banking Co. (office. Savannah, Ga.,) will remove its 
Augusta (Gia.) repair shops to Columbia, S C., and 
consolidate same with the Richmond & Danville 
shops at that point 

A. A. Lehman, Albert Goldstein, P. R. Vogel, Jr., 
and others have incorporated the Lehman Manu- 


rumor, 


|of work furnished in all kinds of link-belt chain 


| Conn,, and owned by the Bridgeport Malleable Iron | 


} 
incorporate the Bone Valley Phosphate Company | The Milford(Mass ) Water Company have started 
|(in Massachusetts) to develop same and erect }on the following improvements and additions to 


works. | 

The Link belt Engineering Company (Nicetown) | 
Philadelphia, Pa, and 49 Dey street, New York, | 
has issued a revised price list of the great variety 


and rope transmission, with a large variety of ap- 
pliances employed. 
The Vulean Iron Works, located at New Britain, 


Company, are to be enlarged by the erection of two 
new buildings 70x227 and 47x106 feet respectively; 
they will be only one-story high, but will have 
every modern appliance. 

The Boscawen Mills Company have been incor- 
porated, with a capital of $50,000, to do a general 
manufacturing business in the old Contoocook 
Mills in Boscawen, N. H. The incorporators are 8. 
C. Eastman, John Kimball, S. S. Kimball, W. P. 
Fiske, George M. Kimball. 

Additions are being made at the iron axle-mill of 
Irondale, O., which, it is stated, when completed, 
will be used for the manufacture of tin plate. 
The mill will be fitted up with the latest machinery 
for the manufacture of tin plate, and will give 
employment to about 75 more men. 

The Southern Land Improvement Company, of 
which M. E. Truax, New York Life Building, Min- 
neapolis, is superintendent, will develop a large 
tract of timber and iron land at Pineville, Ky., and 
will soon bein the market for foundry and ma- 
chine shop supplies as well as railroad material 
and equipment. 

The Proctor Steel Company are talking of moving 
to Johnson City, Tenn., where they have been 
offered very flattering inducements to establish an 
immense steel plant; this company is the only one 
in America that use the Russian steel-making pro- 
cess, and they are said to be the largest plant of 
the kind in the country. 

The Jasper (Tenn ) Iron Company, recently char- 
tered, has been organized by J. H. Baker, of Alle- 
gheny, Pa , with a capital stock of $600,000; paid-in 
capital, $197,000. The company proposes to erect 
plant of brick and iron with complete outfit of new 
machinery, to manufacture field hardware, car 
forgings, bar iron and steel, ete. 

J.E. Lonergan & Co, of Philadelphia, have just 
received an order from the Warden Manufacturing 
Company, of Germantown, for 96 three-inch pop 
safety valves, to be used in the plant of the Third 
avenue cable railway in New York City. This, it 
is claimed, will be, when completed, the largest 
plant of its kind in this country. 

The Como City Land Company is to lay off into 
lots and otherwise improve its 600 acres of land at 
Luke Como, near Woodlawn, Ala. It is proposed 
to erect electric light plant and brick works. and 
secure manufactories, special inducements being 
offered for a cotton-mill. Office of company is at 
Birmingham ; J. B. Ware, president. 


At the Norristown Steel Company, near Norris- 
town, Pa, active preparations are going on for 
starting the works at an early day. One steel 
furnace is entirely completed, and is now being 
dried out, while the foundations for a second 
furnace are laid. The different appliances of the 
works have been tested, to the entire satisfaction 
of the management 


The Richards’ Momentum Brake Company, of 
Jersey City, N. J., has filed articles of inecorpora- 
tion, the capital stock being placed at $100,000. 
The company will manufacture and place upon the 
market the Richards’ patent momentum car brake. 
The interested parties are H. S. Richards, of Or 
ville, Pa.; Lindley Murray, 28 Seventh avenue, 
Brooklyn, N. Y., and A. A. Rice, Jersey City, N. J. 


Articles of incorporation of the Minneapolis 
Malleable Iron Company were filed in Minnesota 
last week. The capital stock is $50,000. The works 
will be located at St. Louis Park, Hennepin County, | 
Minnesota. The following are the directors: 
T. Leitch, A. M. Allen, G. M. Walker, Minneapolis. 
G. M. Walker is president, G. T. Leitch, vice presi 
dent and manager, and A. M. Allen, secretary and 





Geo, | 


treasurer. 

The Fairmount Woolen-mills, at Queen City and 
Harrison avenues, Ohio, recently burned. 
Through the efforts of firemen and employes the 


were 





facturing Company at Baltimore, Md., to manu 
facture and sell pneumatic and electrical supplies ; 
capital stock, $10,000. 


Nelson W. Twiss, 28 Whitney avenue, New Haven, 


Conn., has issued a new catalogue of the Twiss | 
improved automatic engine; also of vertical and | 
yacht engines. Detail cuts are given showing the 


construction of various parts. 


The Proctor Steel Company, in which J. E. Kelley | 


and others, of Louisville, Ky., are interested, will 
erect a steel plant at Johnson City, Tenn. 
plant will be of from 100 to 150 tons daily capacity 
and will cost about $400,000, 

The Midvale Steel Works, Nicetown, Philadelphia, 
are contemplating the erection of asteam crane 
having a lifting capacity of 150 tons, to travel ona 
bridge 100 yards long, extending from the open 
hearth to the ordnance forging department. 

The Hercules Foundry Company, incorporated 
in Massachusetts with A. L. Rand, president, and 
O. B. Cole, treasurer, has recently purchased, and 
will complete the iron foundry of the Pike Manu 


facturing Company, to be located at Pell City, Ala. 
Keatly, Cates and Hastings, of Boston, 
440 acres of pebble phos 


Messrs 
Mass., have purchased 


phate land near Bartow, Fla., for $40,000, and will 


The | 


fire was confined to the third and fourth floors, | 
saving the whole building and $100,000 worth of 
stock and machinery. One hundred and forty girls | 


| were employed in the building at the time, but all | 


escaped unhurt. The loss wiil reach $20,000, fully 
covered by insurance, 


Engineers Hull & Palmer, of Bridgeport, Conn., 
are perfecting plans for building a dam on the 
Ilousatonic River at Stockbridge, Mass., for the 
Monument Mills. Power is to be furnished in this 
way for running a 600 horse-power electric light 
| plant, from which the Monument Mills will light 
| their factories, and also the village of Stockbridge. 
| This is the first definite move to utilize the water- 
power of the Housatonic, resulting from the recent 
agitation. 


| 


The new electric light plant for the Pawtucket 
Gas Company, at Pawtucket, R. L., will very 
substantial. The dynamo-room will be 60x150 feet, 
the engine-room 58x78, and the boiler-room 60x80 
feet. The side walls will be cf brick with 
}roof covered with corrugated iron. The whole 
plant will be built by The Berlin Iron Bridge Com 

pany, of East Berlin, Conn., after the plans and 
| specifications of Remington & Henthorn, engi 
| neers and architects, of Providence, R. I. 


be 


| P. boilérs, made by Wm. Allen & Sons; a new chim 


| Cummington manufacturer, is ready for occupancy. 


senal. Yesterday the concern received notice that 
its bids for five heavy machines for the WatervHet 
arsenal, Troy, N. Y., have been accepted. The 


| est, reflects much credit on Worcester enterprise 


| government, which states in its contracts that the 


| This firm has in other bids which may result in 


and good machinery. 


iron } 


their plant, to meet the requirements of the fire 
service, as per contract with the town: A new 
boiler-house is to be erected, to contain two 100 H. 


ney, 70 feet high, and a new Worthington 2,000,000- 
gallon pump is to be added. These changes will 
double their present capacity. 

The new shop which the Northampton (Mass.) 
Board of Trade have built for N. B. Crosby, the 


The structure is a plain but substantial wooden 
building, with boiler-house of brick, one-story high, 
the rooms being 14 feet in the clear. The main 
shop is 140x35 feet, with an adjoining building for 
the three dry-houses 42x44 feet. A 50 horse-power 
boiler and engine has beeu set up, which will give 
the concern ample power. Mr. Crosby expects to 
get the machinery all running by Monday. He will 
employ some 25 hands in the manufacture of wood- 
en handles of all kinds, mostly of the ebonized 
styie. The building cost about $3,000, which was 
subscribed through the Board of Trade.— Commer- 
cial Bulletin. 

A Chicago dispatch says: The National Forge and 
Iron Company, manufacturers of bar-iron, car 
axles and forging, and makers of railway and car 
construction works, having a general office in this 
city, and works at East Chicago, Ind., made a vol- 
untary assignment to-day. This company and its 
predecessors has been doing business many years, 
and has a capital stock of $300,000. Gilbert B. Shaw, 
president of the American Trust and Savings Bank, 
was appointed assignee, and gave bond in $700,000, 
The assets of the company are said to be from 
$350,000 to $400,000, and the liabilities about the 
same. The failure is due to the depression in value 
of iron and other metals, and to the failure of the 
Union Rolling Stock Company, which owed over 
$50,000 to the National Forge and Iron Company. 


The old Swift’s Iron and Steel Works, at New- 
port, Ky., which has been idle for several 
years, and which was recently purchased by 
the Cincinnati Corrugated Roofing Company, has 
been started up, and is now running at full blast. 
There are eight puddling and two scrap furnaces 
in the old mili, and two sheet-mills in the new mill, 
in full operation, and two sheet-milis in the old 
side. The plant is being run almost entirely for the 
turning out of sheet-iron, which has to be trans- 
ferred to Cincinnati to be corrugated. This ineurs 
a large and unnecessary expense, and the probabil- 
ities are that the corrugating works will be added 
to the mill proper in Newport. which will necessi- 
tate the increasing of the number of employes, 


which is now about 259 men. The entire concern 
is now under the superintendency of Mr. L. P. 
Hubbard. 

We are informed by Mr. James Emerson, of 


Willimansett, Mass., that the item that appeared 
in these columns Aug. 20, relating to manufacture 
of the Emerson car heating apparatus, is incorrect. 
From printed matter which he sends us, we should 
infer that a company with a capital of $500,000 had 
been formed, but that Springfield had not been 
fixed upon the place of manufacture. The 
printed slip, which Mr. Emerson endorses, states 
that he “has turned over his railway heating and 
coupling inventions, about 20 in all. to the United 
Railway Car-heating Company, a corporation just 
formed, with a capital of $500.000.."°. Mr. Emerson 
also’sends us a circular of ‘*The United Railways 


as 


Safety Car-heating Combination.”’ of which he 
says * it gives all particulars of object of company 


and purpose of system.”’ On the inside leaf of this 
circular appears twice, **The Emerson Car-heating 
Company, Springtield, Mass.” 


The W. H. Warren Machine Tool Works, which 
make radial drills, shaping machines and special 
machinery used largely by the United States Gov 
ernment in its various arsenals for the manufact- 
ure of heavy ordnance, received orders in June for 
several large machines to go to the Watertown ar- 


contracts amount to about $25,000, and as the bids 
of this concern were the highest and not the low- 


and brains. In fact, the Warren machines have 
been accepted as a standard of excellence by the 


machines “shall be equal tothe Warren machines.” 


bringing many thousand dollars to Worcester, 
which has always stood high with government 


superintendents as a center for good machinists 
Worcester Daily Telegram, 


We take the following in relation to a new con- 
cern from the Meriden (Conn.) Daily Republican; 
** Though it has been organized less than two years, 
the Meriden Tool Company has already built upa 
flourishing trade among the users of the finest 
grade of machine tools. The company how occu 
pies the entire second floor of the big Lanagan 
building on State street, and is likely to soon need 
more room. Not long ago an engine and boiler of 
double the capacity of those the firm formerly 
used were procured to meet the demands of their 
business. The firm makes a specialty of manufact- 
uring “forming lathes” for silver manufactures, 
and supply many of the leading firms in that line, 
not only in Meriden, but in several States. They 
have just completed the first of ten key-seat miil 


The steamship ‘‘State of California,” 
built for the Allan-State line, which was 
launched in January, sails from Glasgow for 
New York on her maiden voyage next 
Friday. The ‘‘ State of California” is built 
of mild steel, and is classed A1 in Lloyd’s 
under special survey. She is 400 feet long 
over all, 46 feet beam, and 32 feet 8 inches 
molded depth, and will have a gross register 
tonnage of about 4,500 tons. The vessel is 
divided into eight water-tight compartments, 
the bulkheads of which are all carried to the 
upper deck, so as to insure the greatest 
amount of safety in case of accident, and 
has also water ballast tanks in cellular 
double bottom fore and aft, which can be 
filled or emptied expeditiously. 

The ‘‘ State of California” is the first high- 
class passenger steamer added to the Glas- 
gow and New York trade for a number of 
years, and is designed to attain the highest 
speed possible, with capacity for sufficient 
cargo to insure good earnings from freight, 
even with few or no passengers. The saloon 
is at the middle of the vessel, where there is 
least motion, and is capable of accommodat- 
ing 260 passengers. The saloon skylight is 
placed over the music room on the prome 
nade deck, and lights both main saloon and 
music room. The decoration of the saloon 
is in polished hardwoods. 'The music room 
is paneled in satinwood, birch, and syca- 
more, and upholstered in Gobelin tapestry. 
The main saloon isin figured walnut and 
birch, with upholstery in moquette. The 
ladies’ cabin is in Tynecastle tapestry panel- 
ing and silk tapestry upholstery, and the 
smoking-room, staircases, and entrance hall 
are in combinations of mahogany, oak, and 
walnut. The staterooms are all in white 
enamel, and upholstered in red velvet, the 
berths and sofas being fitted with spring 
mattresses. Steerages are fitted for about 
700 to 800 passengers forward, and also aft 
of saloons on both decks. 

The cabin and steerage accommodation is 
heated by steam, and the vessel throughout 
is fitted up with a double installation of 
electric light. The machinery consists of a 
set of triple-expansion engines of the latest 
design, having cylinders 34 inches, 55 inches, 
and 88 inches, with a stroke of 54 inches, 
supplied with steam by three steel boilers at 
160 pounds pressure. The ‘State of Cali- 
fornia” sails from New York for Glasgow 
on September 3.—The Sun. 


‘ 
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Explosions from Unknown Causes. 


By GEORGE Ross GREEN, E. ORANGE, N. J. 


(A Paper Presented at the Cleveland Meeting of Mining 
Engineers.) 

It is often so difficult to locate the causes 
of failures of machinery and apparatus 
which can be examined and studied at leis- 
ure, that it is not surprising the causes of 
explosions should escape detection. Usu- 
ally the explosion is the first evidence that 
anything is amiss, and the time for observ- 
ing the conditions is necessarily brief. 

An incident in a welding works near 
Essen, Germany, might be cited as exem- 
plifying what trifling causes may lead to 
disaster, and how difficult, under the most 
favorable conditions, it may be to discover 
them. 

A blowing engine was arranged with two 
suction pipes at each end of the blowing 
cylinder—one leading to the air, and the 
other to the gas holder. Each pipe was 
provided with a valve, and all were so ad- 
justed that the cylinder drew in gas and 
air in the proportions found most advan- 
tageous. The gases from the cylinder were 
carried directly to the furnace through suit- 
able pipes, and while the cylinder was pro- 
vided with relief valves, every effort was 
made to prevent explosions, principally by 
compressing the gases to a point where the 
rate of efflux of the mixture was greater 
than the velocity of combustion, if the ex- 
pression is here allowable. 

It was found that the apparatus would 
work satisfactorily for some time, and then 





ing machines, of very fine construction, for the 
Woodruff Manufacturing Company, of Hartford 
The tool company is composed of H. Wales Lines, 
'R. L. Peck and W. L. Cheney.” 





the relative the mixture 
would change, and an explosion might have 
the result. Experiments consuming 


proportions of 


been 
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days were made to discover a method of | 
averting this danger, but they were unsuc- | 
cessful until it was that the 
change in the composition of the mixture 
of gas and air took place when the gasom- 
eter began to rise or fall—the back pressure 
due to friction when the holder was rising, 
or its absence when falling, being sufficient 
to change the conditions. 


observed 





as this | 
was discovered the remedy was soon found. | 
A metal disk, with a comparatively small | 
hole in its center, was placed in the gas | 
pipe close to the cylinder, and the gas was 
drawn much 
effort that the trifling change in the gasom- 
eter pressure was without appreciable ef- 
fects. 


As soon 


through this hole, with so 


Had an explosion occurred before this dis- 
covery was made, it would probably have 
been classed among the unexplainable. 

A blast pipe explosion occurred recently 
under very similar conditions, and in the same 
establishment, that described Dr. 
Bayles. I was not present at the time, but 
I heard the report, and was on the ground a 
few seconds later. The pipe is 400 feet 
long, of 16-inch spirally-welded tubes. Air 
is supplied to the pipe by a No. 9 Sturte- 
vant pressure blower through a Y, 130 feet 
from one end. 


as by 


The blower is in a separate 
room, and it draws air through holes in the 
roof. The pipe is tapped every 14 feet, but 
the last 70 feet of the longer end was not in 


use, and formed practically a dead end. 


Each end, however, of the pipe was closed | 


with a cast-iron blank flange baving a hole 
in its center, through which air was con- 
stantly issuing. Any gas that might find 
its way into the pipe would presumably 
escape through these holes. 

The line had been in entirely successful 
use about a year, when, one morning in 
December last, the explosion took place in 


the dead end. The cast-iron flange was 
blown into many pieces, several leaving 


deep impressions in the brick wall, while 
one piece passed through a stove about 50 
feet away. Fortunately no, one was. seri- 
ously hurt. The explosion confined itself 
to the last 10 feet of the dead end, and 
especially to the last 18 inches, which were 
expanded into the form of an _ irregular 
sphere—the circumference being 84 inches 
greater than formerly—but without burst- 
ing the pipe. 

It was supposed that gas found its way 
into the pipe from a special burner that had, 
however, been successfully used for months; 
but, supposing this to be the case, why 
should the explosion take place in the Jast 
18 inches of the pipe, where there was a 
hole for the escape of gas? Could it have 
been a dust explosion, and, in either case, 
what ignited it? No further 
been experienced, although the conditions 
remain the same, so far as known. 

An explosion took place in the purifier 
house of The Sherbrook and Water 
Company’s works a few months ago, under 


Gas 


rather peculiar circumstances, and the facts 


in this instance may serve to 


other dangers of gas purification than those | 


in the paper under discussion, 
This company has two holders ; 


one was about filled, an employe was sent | 


to turn the gas from this into the empty 
one. He however, closed both valves, and 
the gas broke the seals in the purifiers and 
escaped into the room. 
the generator house, and is separated from 
it by a heavy brick wall, there being neither 
other 


This room adjoins 


doors nor communication between. 


Anemploye from outside started into the | 


purifier room, 
door, an explosion immediately took place ; 
the building was wrecked, 
was killed by falling walls. 

Investigation showed that there was no 
fire in the room, and the explanation that 
the explosive mixture had escaped into the 
generator house through the wall, and had 
there become ignited communicated 
the flame to the gases in the purifier room, 
was not at all satisfactory to the gas com- 
pany. 

The matter is still under investigation, 


and one man 


and 


both by the gas company and the local au-| 
thorities. 


illustrate | 


and when | 


and upon his opening the | 
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This company has experienced several 
small explosions which they can account for 
in no other way than by the theory that 
gas and air in certain proportions and under 
certain spontaneously ex 
plosive. 


conditions are 


Explosions attended with more or less 


/mystery occasionally occur in the sewers of 


cities. These explosions are due to illumi- 
gas which has escaped from the 
mains and collected in the sewers and sub- 
ways. 


nating 


How it becomes ignited is usually not 
known—a spark from a horse’s hoof ora 
lighted cigar has been advanced asa possible 
source of fire; but many of these explo- 
sions occur under conditions which necessi- 
tate our seeking other explanations. 

Hlowever closely the engineer may investi- 
gate, he must acknowledge that there are 
many things connected with gas explosions 
which are yet to be learned. During my 
investigation of this subject, engineers have 
suggested pyrophoric iron in the oxide asa 
cause of purifier explosions ; others suggest 
pyrites ; and others again speak vaguely of 
certain subtle 
binations which are readily dissociated, and 


and unstable gaseous com- 
cause spontaneous combustion. 

While this last theory is not one that the 
average engineer is willing to accept, yet 
from the evidence presented he may draw 
one conclusion : it is not possible to be too 


careful. Many of the gas explosions which 
seem so mysterious are no doubt due to 


which 
overlooked because so obvious. 
Another point presents itself: none but 
the most careful and thoughtful men should 
have charge of work in gas plants. I saw 
a private water gas plant in Brooklyn a 
year or so ago being operated pure 
water The man in charge, however, 


quite simple causes perhaps are 





for 


ras 
gas, 


was blowing air through the coal at the 
same time that he was passing steam; and 
he was entirely unconscious that the product 
was a mixture of producer and water gases. 
He had erected and piped the apparatus 
himself (without any previous experience 
manufacture), and had it 
an explosion was both 
That he had es- 
caped one, can be attributed only to the 
habit of this subtle and insidious Compound 
to do the unexpected. 


whatever in gas 


so arranged that 
possible and probable. 


—_e 





John Wiley & Sons, New York, write us 
in reference to a recent question and answer 
in the AMERICAN MACHINIST, that they pub- 
lish ‘‘ Wilson on Steam Boilers,” with addi- 
| tions by Prof. Flather; a fact we well knew, 
| but which was overlooked. 





ape 


trouble has | 


The Speed of the Steam Launch 
* Norwood,” 


| On the 19th inst. a small steam launch, 
icalled the ‘‘ Norwood,” ran a race with one 
of the fast Sandy Hook boats—the ‘* Mon- 
;}mouth’”—down through the bay to Sandy 


Hook, beating her larger rival very hand- 
remarkable 
| speed as to attract very general attention. 

The next day about all the newspapers 
|appeared with accounts of the run, in which 


jsomely, and developing such 


the statements were made that the boat had 
been designed and built by C. D. Mosher, of 
Amesbury, Mass., a year ago, but had _ not 
developed the required speed until after be- 
This 
seems to call for a statement of fact by us. 
| In our issue of Sept. 18, 1890, we published 


ing altered considerably by others. 


some account of this boat, in which we said 
that at a preliminary speed trial she had 
shown a speed of 30 miles an hour, which, 
if true, would be at least as fast as the speed 
claimed during her run of the 19th, and, in 
fact, somewhat faster than there is any posi- 
tive evidence of. 


To substantiate our origi- 
nal statement, and also as a matter of justice 
to Mr. Mosher, we append a copy of a letter, 
the original of which we have seen: 


| AMESBURY, MAss., Sept. 10, 1890. 
This is to certify that on July 8th, 1890, I 
was one of the persons on board at the trials 
of the steam launch ‘* Norwood,” built by 
| Mr, C. D. Mosher, of Amesbury, Mass., and 











that during a two hours’ run she did develop 
a speed of thirty miles per hour over the 
Wannesquam Boat Club course, and that 
she did make one mile in one minute and 
fifty-eight seconds, and this speed agreed by 
the watches of each of the gentlemen aboard. 
(Signed) 
C. F. TiBBeErtTs, 
Amesbury Manager Newburyport News. 
GEORGE C, PERKINS, 
Engineer Electric Light Station, Amesbury. 
N. S. Hoyrt, 
Dealer in Windows and Blinds, Amesbury. 
C. H. Foisom, 
137 Greene Street, New York City. 
The evidence seems to be pretty conclu- 
sive that the boat has not only previously 
made considerably above her contract speed 
of 25 miles per hour, but that while in the 
hands of her builder she made better speed 
than was made during her recent run to 
Sandy Hook. Nearly a year ago a race with 
the ‘‘Monmouth” had been arranged for, and 
after some preliminary dock trials, in which 
the machinery had been found to work per- 
fectly, Mr. Mosher went on board the boat 
to engage in the race, and found that a 
rock shaft was twisted in such a way as to 
throw the high-pressure valve out of adjust 
ment, and he could not make repairs in time 
forthe run. Mr. Monroe, for whom the boat 
was built, was on board the ‘“Monmouth” with 
some of his friends, and of course was con- 
siderably disappointed at not seeing the 
launch. <A bili of sale had previously beerf 
made, and Mr. Mosher has not been allowed 
on board the launch since that time. <Ac- 
cording to the contract he was to receive 
$2,900 bonus for each mile of speed per 
hour above 25. 
— ope 
To Collect and Deliver Parcels. 


A company has been organized to collect 
and deliver parcels in this city, on much the 
same plan as the London Post-office Parcels 
Delivery system. Collection boxes, about 
five feet high, are to be distributed in con- 
venient localities about the city in which to 
deposit the parcels, and they will be col- 
lected and delivered every hour. Parcels 
must not exceed fifteen pounds in weight, 
and the charge for the service will be fifteen 
cents each, which is to be prepaid by affix- 
ing on the parcels the company’s receipt 
stamp for that amount. These stamps will 
be for sale at places indicated on the collec- 
tion boxes, and persons will also be able to 
purchase them from the company’s drivers. 
The company has been incorporated under 
the laws of West Virginia, and it is claimed 
by its promoters that it will supply a long. 


necded promptness and economy in the 
delivery of small packages. Its general 
oftice is at No. 434 Broome street. Sub- 


sidiary companies are to be organized to do 
the same work in other cities. The capital 
stock of the Parcel Express and Messenger 
Company is $150,000, and Joseph L. Robert- 
son is its president. It expects to begin 
business in October.—Hrening Post (New 
York. ) 
- BB 

The report comes from the West that the 
experiments being made there by the De- 
partment of Agriculture for the artificial 
production of rain have been entirely suc- 
cessful, and although it is of course too early 
as yet to say just what the possibilities and 
limitations of the new science may be, it is 
evident that there is at least a fair chance of 
being able to produce rain when needed, un- 
der certain conditions, and at a cost far 
below its value to the growing crops. The 
importance of the discovery, if it shall prove 
to be practicable, can scarcely be over-esti- 
mated. 

The method tried is simply acting upon 
the suggestive fact, long ago noticed, that 
rain almost invariably followed a battle or 
heavy cannonading. Hydrogen gas is liber- 
ated from balloons at a height of a mile or 
more from the surface, and dynamite ex- 
ploded from kites flying a thousand feet 
high. At the same time rend-rock is ex- 
ploded on the surface of the ground. If the 
practice of rain making should become gen- 
eral its effects would be felt far beyond the 


11 


agricultural interests, for it would lead to 
the development of vast tracts of territory 
in which farming is now unprofitable, and it 
isthe development of new territory more 
than anything else which has given us our 
phenomenal prosperity in the past. 

—— me 
A Chicago dispatch says: Another ‘ na- 
tional” building and loan association has 
come to its natural end. Alfred Downing, 
president, and N. H. Tolman, vice-president 
of the National Capital Savings Building 
and Loan Association of North America 
were arrested in Chicago yesterday by Post- 
office Inspector Stewart, charged with using 
the mails for fraudulent purposes. It 
charged that the men who have been con- 
ducting this association have swindled thou- 
sands of people from every State in the 
Union, and have taken from $200,000 to 


is 


$600,000 and given nothing in return. The 
general manager was L. F. Mortimer. The 
system was the usual ‘‘ national” one— 


securing members on the promise of loans, 
and not making the loans 





Machinists’ Supplies and Iron. 


New York, August 22, 1891. 

Iron—American Pig—The market continues to 
rule unusually dull, and values are decidedly weak. 

We quote: Standard Northern brands, No. 1 
Foundry, $16.75 to $18; No. 2, $15.50 to $16.50; 
Gray Forge at $13.90 to $15. Southern brands of 
good quality are quoted at $16 to $17.50 for 
No. 1 Foundry; and $15.75 to $16 for No. 2; and $14 
to $14.50 for No. 3. 

Scotch Pig—We quote Coltness at $23, Eglington, 
$20.50. 

Copper—Very little is being done here, and the 
local market is quite dull. If it were not for the 
firm tone abroad prices would undoubtedly fall 
considerably here. Values for Lake are 12c. to 
Arizona Ingot, 12¢c. tol2%c. Casting Copper, 
1134c. to 12%e. 

—There is little or no business being trans- 
acted, and buyers seem to show very little interest. 
Values of Pig are nominal at 4.45c. 

Spelter—No business to speak of has been trans- 
acted during the week, and supplies are accumulat- 
ing. Values range at 5c. to 5.05c. 

Tin—There is some improvement in the general 
condition of the market, this being due in part to 
firmer advices from abroad. Values for spot rule 
at 20.10c. to 20.15¢. 

Antimony-—There is nochangein the local market. 

We quote Hallett’s, 104c. ; Cookson’s, 1344c.: L. 
XxX ® 11%e. 

Lard Oil—The market is steady at 58c. for Prime 





City. Western, 52c. 
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* WANTED* 


‘** Situation and Help’ Advertisements only inserted 
under this head. Rate 80 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 


Mechanical draftsman. good designer, 
situation. Address Box 41, Am. MACHINIST. 


Wanted—A 1Ist-class draftsman and machine de- 
signer. with experience. Box 45, Am. MACHINIST. 

Agents wanted for the finest & best surface gauges; 
large profits. E.G. Smith, Columbia, Pa. 

Experienced man, shop, drawing-room and erec- 
tion of mach’y, wants position. W.W., Am. Mac. 


Wanted—Machinists to work on steam engines 
2to 20 horse-power. Apply to Troy Engine and 
Machine Company, Troy, Pa. 

Wanted—Ist-class rivet maker; one who can make 
dies and take charge of three machines. Ohio Falls 
Rivet Company, 521 Third street, Louisville, Ky. 

Mechanical engineer (mem. A. 8S. M. E.) compe- 
tent to take charge of mfg. establishment, desires 
position in any part of country. Buffalo, Am. Macu. 

Spanish correspondent desires position ; formerly 
engaged in S. American trade; N. Y. refs. Address 
Correspondent, Ivor, Virginia. 


Wanted—A first-class blacksmith to take charge 
of shop doing marine eng. and car work. The 
Harlan & Hollingsworth Co., Wilmington, Delaware. 

Bicycles. Young man, experienced draftsman and 
designer on bicycles and cycle tools, would change 
position. X. Z., Box 38, Chicopee Falls, Mass. 

A good, practical draftsman, just finished two 
years with last employers, seeks engagement, etc. 
M. D., care AMERICAN MACHINIST. 

Young man, good draftsman and general machin- 
ist, wants permanent situation as draftsman or 
foreman. Address Permanent, Am. MACHINIST. 

An experienced engineer and mechanical drafts- 
man will be open for permanent engagement. 
Address Experience, AMERICAN MACHINIST, 

Wanted—Situation by machinist, experienced in 
building and running experimental machy.; also in 
handling help. 1st-class refs. Box 46, Am. Macu. 


Wanted— Mechanical eng. acquainted with engine 
business, as salesman; state age, exp., and salary 
required, Robt. Wetherill & Co., Chester, Penn. 


Sup’t wanted for shop manufacturing machine 
bolts; must be a good mechanic, and thoroughly 
accustomed to handling men, Address, stating 
age, exp., and refs., M., B. & Co., Box AM, MACHINIST. 


Mechanic of extensive exp. and ack’d ability, ac- 
cus’d to supervision of work and management of 
men, good designer and draftsman, desires a respon- 
sible position after Sept. 1st. Box 43, AM. MACHINIST. 





wants 


Wanted—A position as foreman boiler maker, or 
laying out work ina marine shop, by a practical 
man of long experience and pops ole | capability. 
Address Capable, AMERICAN MACHINIST. 


Wanted--A competent salesman for the machin- 
ists’ tool and supply trade; preference given to 
those having an established trade. State salary ex- 
pected and approximate of sales perannum. H. E. 
Rogers, Box 879, N. Y. City. 


Wanted—To correspond with parties in need of 
a practical millwright and erecting engineer, or 
will take charge of a good steam plant; well up in 
steam machinery; Va. or Tenn. preferred ; age 30, 
married; best refs. Hustler, AMERICAN MACHINIST. 
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Draftsman, familiar with modern shop practices, 
a designer of machine tools and special machines, 
tools and fixtures for manufacturers, now holding | 
responsible position, desires to makea change. N. 
Y. City or vicinity preferred. K. Z., AM. MACHINIST. 

Wanted as instructor.an M. E. graduate with 
experience in the designing of machinery and test- 
ing of steam plants. Must be able to begin work 
Sept. 9. Address Prof. Mech. Eng., 357 Market St., 
Bethlehem, Pa., stating past exp. & salary expected. 


Wanted—Supt. for a machine shop near New 
York; an energetic, systematic man with a techni- 
cal and practical education, and a thorough knowl- 
edge of the requirements of interchangeable work 
will find an excellent opening. 
stating exp. and refs., X. Y. Z., 


Wanted 
position of foreman ina large 


Am. MACHINIST. 


is manufactured; men competent 
to fill the position only ne : dapply. Apply bv letter | 
addressed “T”’ to the Am. MACHINIST, 
experience, and salary expected. 


Wanted—A good machinist who has had some ex- 
perience as a traveling salesman, and who is willing 
to engage with reliable parties to travela part or 
all of the time. Please state particulars in regard 
to past experience, give references, and state wages 


expected. Address Box 44, AMERICAN MACHINIST. 
Wanted—A first-class engineer, who is also a 
first-class machinist, to take charge of electric 


lighting and steam plant; must be 
doing his own repair work, and must have had 
experience in this line; wages, $18 per week. 
Apply in person or by letter, with re ferences, to 
Jno. P. Conkling, Lyon Mountain, N. 


Wanted—A 1st-class foreman for a floor of 50 
hands on medium and light work. Must have good 
judgment. executive ability, and be well posted in 


the modern methods of getting out work of a good | 


A good opening for the right 
Addfess, 
Balti- 


grade economically. 
man, who must be thoroughly competent. 
with age, experience, and salary expected, 
more, Care AMERICAN MACHINIST. 


A young mechanical engineer, 24, first-class | 
draftsman and designer, expe rienced in high- -speed 
and Corliss engines, machine tools. foundry ap- 
pliances, special automatic labor-saving mac hinery 
and mill engineering, employed in best shops and 
manufacturing concerns East and West,desires to 
change for responsible position as designer, super- 
intendent or master mechanic. Kinetics, Am. MAcH, 


Wanted—A young graduate with a good theoreti- 
cal knowledge of electricity and drafting, who | 
would like to spend a yearin applying his knowl- 
edge where there are good facilities for perfecting 
himself as a designer of electric machinery. Must 
have some natural talent. and enough theory for 
designing electric motors, etc. Salary small for 
first year. Address, with refs., Graduate, Am. Macu. 


Address in writing, 


A first-class brass finisher to take the | 
shop, where every | 
description of engineers’ and plumbers’ brass work | 
in every respect 


and state | 


fully capable of | 


An experienced pattern maker and mechanical 
| | draftsman, at present holding position as foreman, 
desires to make a change. Best of references. 

| Address P. M., AMERICAN MACHINIST. 





3}. MISCELLANEOUS WANTS — 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 





Cheap 2d hd-lathes & planers. S. M. York, Clev’d,O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
| Best Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 

Wanted—Specialties to build for the — 
trade. Bluefield Iron Works, Bluefield, W. 

Drawing made for Corliss and Slide Valve sine s 
and Gen. Mach’y. A. W. Jacobi, 136 Liberty St., N.Y. 
| Working drawings of machinery and plans of mills 
|drawn. Address Box 40, AMERICAN MACHINIST. 
Spec ial leather and cement for covering pulleys; 
| no rivets required; local agents wanted. Crescent 
| Mfg. Company, Cleveland, Ohio. 


| Wanted—Agents for the Machinists’ Hand-book 
on lathe screw cutting. figuring speed,setting valves, 
etc., etc. Price 50 cts. Loetzer & Bynon, Sayre, Pa. 


Fine Automatic Machy. Punch, Die & Screw Mach. 
Work Specialities. Send sample for low estimates. 
Novelty Mach. Works. Orange, N. J. P. O. Box 434. 


_ For Sale Cheap or Exchange—Eleven right and 
ieft modern Patent Automatic Cut-off Engine Pat 
terns & Drawings, from 10” to 20’. B9, Am. Macu. 


For Sale—Three 3-ton jib cranes, 20 feet height 
of mast, swing in space of 35 feet. Apply to The 
J. Morton Poole Company, Wilmington, Delaware. 





Machine shop and boiler shop, with all necessary 
| tools, for sale or rent; located at West Point, Pa., 
| twenty-four miles from Philadelphia. For particu- 

| lars address D. C. Wismer, Quakertown, Pa. 


Wanted—Engineers to write for catalogue of all 
| the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


Wanted—One or more men to become interested 
in a patent boiler. Best boiler in the market. 
None only those meaning business need answer. 
Wm. C. Codd, 2010 and 2012 Aliceanna Street, 
Baltimore, Md. 


To lease, or owners would capitalize 
company, factory in New England, adapted to 
manufacturing fine machinery. Plant covers over 
| 100 first-class machines. Factory 2 stories, surface 
| area each floor 12,000 sq. ft. Factory Am. Macu. 


in a stock 



































SF ak REPUTATION. 
t Men test everything in this world 
als ats by what it produces. 
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:|} BRADLEY & COMPANY, 
J. SYRACUSE, N. Y. 
_- = 6 22 4 6-5. 266 2806 8 8 8 BRANCHES IN NEW YORK AND BOSTON. 





STEERUBES 
SMOOTH - COLD DRAWN 





John S.Leng’s Son & Co. New York. 





BEAMAN & SMITH, Providence, R.1. 











GEARS. 


Gear cutters mathematically designed and made 
for small gearing of clock and watch work, either 
epicycloidal or involute, also wheel and pinion 
cutting of the above sizes. 


AMERICAN WATCH TOOL CO. 


WALTHAM, MASS. 
WANTED, 


For a new Factory in Germany, a complete instal. 
lation of Special Tools for makin Rng I Drills. 
Cutting Disks, Gauges, Stocks and 

Address H. 33136, HAASENSTELN. & VOGLER, 
A. G., Berlin (Germany). 


H. c. SCH RAMM, 
Mechanical + Engineer, 


CONSTRUCTOR OF MACHINERY AND CONTRACTOR, 


17 North Juniper Street, 
(Opposite City Hall,) 
PHILADELPHIA, PA. 








TABLES OF THE PROPERTIES 
OF 
SATURATED STEAM 


And Other Vapors 
By CECIIL H. PEABODY. 
4th edition, 8vo, cloth, $1. 
JOHN WILEY & SONS, 
NEW YORK. 
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MACHINISTS’ SCALES, 


PATENT END GRADUATION 

Woe Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEICHTON, SYRACUSE, N. 


STANDARD OIL CUPS. 
FOR HGH 


ENGINES SPEED 
& MACHIN- 
DYNAMOS. ERY. 


A. J. WILKINSON & CO. 


184 Washington Street, 





Y. 











BOSTON, MASS. 


THE ‘DEANE 


OF HOLYOKE 


TEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 








TOOL & DIE STEEL 
of Uniform Quality and Great Strength. 


LATHES 


Pittsburgh, Pa. 
Chicago, Ills. 
New York, N. Y. 





Improved Screw Cutting 
Foot and Power. 
Drill Presses, Shapers, Band, Circular and_ Scroll 


Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


i 167 to 175 Highland Avenue, SIDNEY, OHIO. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen'l Agents. 








Fine Taps, Dies, Reamers, Etc. 


ee and Green River Screw Plates. 

Bolt Cutters, Hand and Power 
Drilling Machines, Punching Presses, 
Tire Benders, Tire Upsetters and 
Other Labor-saving ‘Jools. Send 
for Price List 


WILEY & RUSSELL MFC.CO., CREENFIELD, MASS. 
New York Agency, No. 126 Liberty Street. 


@HAVE-YOU" cae an ue THE @ 


Nae dAdraR 


Te FOR ILLVSTRATED 7D COcE 
of y t 


RE “aa VAN 


For TOOLS, DRILLS, 
DIES, &, 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 







































ESHOP S STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, LD.|°™ 








Chief American Office, 


JOHN ST., NEW YORK. 


EFFIELD 


ENCLAND. ° | 91 





How to get the best results with ‘“‘R. MUSHET’S SPECIAL 
STEEL.”” Greatly increase hat ¢ speeds and feeds. then compare 
the e wet you turn off with that done by ORY other known Steel 

1 make the first cost of “ Mushet’s’’ look insignificant, 


B. M. JONES & CO., 


R. MUSHET S$: 





SPECIAL, ST F F | S. Sole Representatives in the United States. 
ore 11 & 13 Oliver St., BOSTON, MASS, 
TITANIC 143 Liberty St., NEW YORK. 
WRIGLEY’S EMERY WHEEL DRESSER, 


A TOOL FOR GENERAL WORK, 










T. WRIGLEY. PAT. JUNE 17 1890. 


Size No. 1 is for facing and for cutting V grooves and all 
shapes ; has hardened disk cutters cutting oblique right or 
left and self-sharpening ; readily changed from one to 
three cutters for facing. Cutters can be used until worn 
clear down. Size No. 2 is a bracket dresser to trim off 
knife grinder emery wheels. Size No. 3 is for facing off 
large emery wheels. Write for circular and prices. 


THOS. WRICLEY, 


85 & 87 Fifth Ave., CHICAGO. 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and antahdieed Price List Free by Mail. 






















We are oe to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


H.W, JOBNS KANUTACTURING (0, 


87 Maiden Lane, NEW YORK. 


EVE SOMNSIRGEE = 


87 MAIDEN LANE, 











201n. 25 in. & 30in.SwinG. 





TRRET CangenhG AMES 


=. UNIVERSAL RADIAL DRILL Co., 





= CINCINNATI,O.U.S.A. 





BORING «»> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 Sizes—From 5 to 20 feet. 


BETTS MACHINE 
WILMINGTON, DEL. 


CO.,.., 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. L. 











FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


LECOUNT’S NEW EXPANDIN 


Amateur’s Size, 


MANDREL. 


4 Machinist's Size. 
Taking anything from No. PRICE. 
8 to 1 inch inclusive. 1 'gtol in. $10 
2 ae ee 
PYIGG 6. ¥e0e< .. $5.00 : , 1% : 2 18 
~ wey (with screws)2 ak 82 
Patented Dec. 25, 1877. .* $4 44 





IF YOU WILL TRY THIS TOOL YOU WILL NOT REGRET THE EXPENSE. 
Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 
These goods are for sale by CHAS. CHURCHILL & CO., L’t’d. 21 Cross St., London, England. 








TE BERLIN IRON BRIDGE CO. 


Office and Works: East Berlin, Conn. 
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The above illustration shows the construction of an iron building designed and built by us for The 
Link Belt Engineering Co., at Nicetown, Penn. The illustration is taken direct from a 
photograph and shows the general construction of the building, which is 71 feet 
in width by 181 feet in length, the width being divided into two 
parts by a row of columns through the center. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





AGENCIES: 
S. W. BOWLES, Jr., Western Manager. W. E. STEARNS, 


Ueland, Favucowcn & Nortow ¢b, 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this Class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON CO., 


96 to 106 Bates Street, 





DETROIT, MICH. 





Two New Books on S:ieam Engineering, 
By Emory Edwards. 


JUST BREAD =. 

Th , | i | ) | 
CAMGNCOR MONNe Uneiacer 
Theoretical and Practical. With Examples of the Latest 
and most Approved Marine Practice. For the Use of 
Marine Englneers and Students. By EMoRY EDWARDS, 
‘ineer. Illustrated by 85 engravings. 12mo. 


Marine En 
*rice 


435 pages. 82.50 
Be mail free of postage to any address in the world. 


ENGRAVER on woop\y ? 
ANN ST. s+ NEW YORK: 





oS 


STEAM PUMPS 


Both Duplex and Single 


AT 





CONTENTS. 

Chapter lL The Theory of the Steam 
Engine. Il. &xpansion of Steam. III, The Efficiency 
of Steam Jackets. IV. Triple Expansion Marine En 
ines. V. Cyliuder Ratios of Triple Expansion Engines. 

I. Calculation of Work Done in a Compound Engine 
VII. To find the Horse Power “ Lng ple, Compound, and 
Triple K “ar Engines. VIII ind the Mean Press- 
ure. IX. Slide Valves. X. Beech ached Ports and 
Slide Valves. XI. Link Motion Vaive Gear. XII. Valve 
Motion Diagram. XIII. How to Seta Slide Valve. XIV. 
Engine Construction Details. XV. United States Govern- 
ment, General Rules and Regulations for Steam (Marine) 
Boilers. XVI. Burning of Fuel. XVII. Forms of Steam 
Boilers. XVIII. Modern Marine Boilers. XIX. Riveted 
Seams. XX. Forced Draft. XXI. Water Tube Marine 
Boilers. XXII. Repairs at Sea,and How ‘to Make them. 
XXIII. Taking Care of an Engine. XXIV. Valuable In- 
formation. XXV V. Steam Yachts and Launches. ii. 


Introduction. 


VERY LOW PRICES 


Apply to 


De Lamater Iron Works, 


Foot West 13th St., 24 Cortlandt St., 


NEW YORK. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


556 Rookery Building, Chicago, IIL 318 Odd Fellows Building, St. Louis, Mo. 


TO WRITE TO 









next week’s issue. 


Over 3,500 in Use. 


Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES, 

105 Fulton Street, 
NEW YORK CITY. 


itations, 


THE FOX MACHINE CO., 


325 N. Front Street, Grand Rapids, Mich, 


W. C. YOUNG & CO. "Siri. 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


FITCHBURG MACHINE 


Manufacturers of 


METAL-WORKING MACHINES. 


Office and Works, 
13 to 21 Main Street, 
FITCHBURG, MASS. 
Send for Catalogue (E.) 











WORKS. 





PATTERN MAKERS 
The FOX MACHINE CO. 


FOR 
Pocket Memorandum Book. 
See Cut of “TRIMMER” in 


Write for Catalogue. 
Beware of Im- 


Modern American Marine E ngines and Boilers, Bureau of 
Steam Engineering, U.S Navy. XVII. Triple Expan- 
sion Screw Engines and Boilers of the U.S. S. Philadel- 
hia. XXVIII. Examples of Recent Engine S... oe 
riple Expansion Engines, 8S. 8S. Columbia. <XX. Com- 
pound Marine Engines. Appendix. Index. 

t(# An illustrated circular of 4 pages, quarto, giving the 
full table of contents, with specimens of the engravings of 
this valuable book, will be sent free of postage to any one in 
any part of the world who will send us his address, 





BELLOWS 


Beam Micrometer 
















Send for CATALOGUE to 


STANDARD TOOL CO., Athol, Mass. 


ALSO, 
SOW ARDS’ 


600 EXAMINATION QUESTIONS 
AND ANSWERS, 


FOR ENGINEERS AND FIREMEN 
Stationary and Marine) who desire to obtain a U. 
Government or State License. By EMoryY Fpw te 
Full bound in pocket book form, leather. 130 page 8. 
Rr ern er eee = 
By mail free of postage to any address in the wor ld. 
ter Our New Revised Descriptive Catalogue of Practical 
and Scientific Books, 88 pagvs, 8vo, and our Catalogue of 
Books on Steam and the Stean kngine, Mechanics, Machin 
ery, and Dynamical Engineering. and other Catalogues, the 
whole covering every branch of Science applied to the Arts, 
sent free and free of postage. toany one in any part of the 
world who will furnish his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut st., Philadelphia, Pa., U.S. A. 


American Standard Gauge & Tool Works 
WHAMINOTON, DEL. 


Makers of Implements for 
Standard ca -ments. 





TURRET LATHES 


ARE EXPENSIVE. 












This can be applied at little expense. 
EKRASSE & CoO., 
90-94 Park Row, New York. 






has tie Gente. 
JAS, A, TAYLOR & CO 
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U.S. 


STANDARD 
PUNCHES 


D 
4 
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‘1 YS BONAGIAON, 








SEND FOR CATALOGUE. 


ig NCE” 
THE “DODGE INDEPENDENC STER MACHINE. SCREW CO. 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY. 

Can be put on withou. 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6’ to 
| 60’ diameter in stock. 


= COOKE & CO., 
Pe 


MACHINERY & SUPPLIES. 






Manufacturers of Set, oan & 
Machine Screws, Studs, etc. 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BaRKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 
252 Broadway, New York. 
Monument Chambers, King William St., London, BE. (., England. 





American and European Patents obtained at equitable 

re Y k rates. Special Facilities ‘ay of Foreign Patents through 

+6 % hed Fac y r V our London House. pons invention is worth as much in 
163 & 165 Washington St., New ora. Great Britain as in “the S. Com nt draftsmen em- 


ployed on premises. We LX. to w Siisoun men in the 

machine trades for whom we have done business. 

Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 


HEADQUARTERS FOR 


Edison Hangers, Williams Leather Belting, &, 
Mention AMERICAN MACHINIST. 














WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 


wy. 


SyRocESs R 
“Ra CUsSE 





Henry R WoRTHINGTON 
88 LIBERTY STREET 
NEW YoRK 





orniorey. NO'TSELESS AND MORE | 
DURABLE THAN STEEL. 
Patentees and Sole Manufacture rs 
THE NEW PROCESS RAW HIDE Co.. 
BACUSBE, N. Y., 8, A. 


| 
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 GAANOLER WOPLS 


Est nbtichend in 18 Corner Lake & Kirtland Sts., Cleveland, 0 


CLEVELAND TWIST DRILL CO, BoLeeaee ee ae 
Hi ” S FOR TAPS, DIES, PUNCHES, CHISELS, 
ay WES DRILLS, LATHE TOOLS, &e. 








ESTABLISHED 1859. 


HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST., CHICACO. 





ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine, 


Made in all Sizes to Cut from 1-4” to 6”. 

The simplest and most durable machine in existence. The 
threading head is made entirely of steel. No links, levers, 
springs, caps, cases, blocks or die rings in or about the head, 

parate Heads and Dies Furniched. Write for descriptive 
circular and price list to 


Capitol Mfg. Co., 125 to 137 Rees St., Chicago Ml, U.S.A. 
wee Agents for Great Britain, CHAR LES © HURC HILL & co., 
gh Lia. 21 Cross Street, Finsbury, London, E. C., England. 








GRAHAM TWIST DRILL CO., Detroit, Mich., U. 8. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 





Endorsed by Practical Mechanics Everywhere. Send for Catalogue and Prices, 


$29.00 \ BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 


BREHMER BROS., 
440 N .12th St., Philadelphia, Pa, 


Castings for High Speed Steam Engine. | Secr-yarerra-y aa cite 
CYLINDER 4 in. x 4% in. DROP PRE 
T. Shriver & Co. Iron and Brass Founders, ninERS PES 


333 E. 56th St., N. Y. City. 

Sets of Castings for Engine illustrated above, with Cast 
steel Shaft, Connecting Rod and Rock Shaft and Brass Bear 
ings, hoxed and ee on receipt of $29.00. Three sheets 
blue prints of working drawings, extra. 












MI NERS Poe: 


AINE 
New HAVES 








STEVENS PATENT 
NEW EXACT SURFACE GAUGE} ADJUSTABLE 


Superior to all others in quick, fine adjusting 
powers. especially in grasp of pointer. Also 
adapted to a depth gauge and various purposes. 
Price, each small size, 8 iuches hated soesesed $2.00 
rice, © Jarmo Te i” pccvcvcecscces 2.75 

Ideal and Leader Spring Dividers and Calipers, 
Depth Gauges. and Fine Machinists’ Tools. 

Ca vena kh catalogue rennin au, 


J. STEVENS ARMS & TOOL CO. NEW IMPROVEMENTS, 
P.O. Box 231, 4 ¥ Falls, Mass, Unsurpassed for General Useof 


Tin, Brass & Sheet Iron Workers, 
WORKMANSHIP GUARANTEED, 


for inventions procured WELL DESIGNED 

Litigation, Searches, Opin. | maTERIALS OF THE BEST . 

a og &e. Trade Marks, La- Special Prices. Send for Circulars, ay . ea 
els, &c., registered. Springfield Mach. Tool Co. 


J. NOTA McGILL, Attorney-at-Law, > scsepmeeres 
ATLANTIC BUILDING, WASHINGTON, D. C. SPRINGFIELD, OHIO. 


PUNCHING = SHEARING MACHINERY 
* BOILER MAKERS ROLL 


/ 


ta QTILD & PARKER PRESD C0., 


Middietownmn, Corr. 
MANUFACTURERS OF 


.; Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


.E. W. BLISS COMPANY, Lv. 


BROOKLYN, N. Y. 


Manufacturers of 


TOOLS Fos WORKING SHEET METALS, 


Drop Presses, Forging Presses, Drawing Presses, 
Lever Presses, Embossing Presses, &c., &c. 
Dies of all kinds, Squaring, Trim- 
ming and Slitting Shears, for Rolling 
Mill and other Work, Tinners’ and 
Canmakers’ Tools. 




















































Vertical and Two-Spindle Milling 
Machines, Horizontal Boring Mills. 


PUNGHES and SHEARS, 


For Boiler Makers, Bridge and Ship 












THE BUFFALO STEAM PUMP CO. 


BUFFALO, N.Y MANUFACTURERS OF 


‘ STEAM PUMPS 


FOR ALL DOUTIES. 








THE CANTON STEAM PUMP CO., ©4N2O™. 


Manufacturers of 


‘STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Ciass. 
Discounts and Terms on Application. 











Dax eX 2/8 


1OXE X12 =" ei 


JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 
BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS, 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


Mine Pumps, imps, Artes Pressure 
Pumps, Vacuum Pum rtesian Wi Well Pumps, 
Power Pumps, Etc., 








Duplex Mine Pump. 





SNOW ‘STEAM PUMP WORKS, 


BUFFALO, N. Y. 





STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 
jes J\ COMPLETE STEAM PumP © 





Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum Pump. Handles DIRTY and GRIT- 
TY LIQUIDS without Oil orCare. Sim- 
plest, and most durable Pump made, as par- 
tial removal of two bolts makes every valve 
readily accessible. Pumping Plants for Con SS PR ICES 4d ~ 
tractors, Irrigation, Water Works, Rail- Soe MAKERS + , mS Sb SCRIPTIVE | 
roads, Mining and General Hydraulic Pur- <3 . Circutars 
poses. Send for Circulars. JoHN Masuin & & = 7 \ an) 
Son, Sole Mfrs., 165-167 ist St., Jersey City, N.J. . 










\.10 SIZES FROM $7 Te $75 
"WATER SAL ULES 


Vad FIRE, PUM 














a mur es 


JACKSON, MICH. 


—-- 


D. WALCOTT & SON 
WRITE US for PHOTO & PRICES 








a eine and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 
For Machines or Information, address the 


Deposited in the v. §. $845,000.00. 


Policies issued giving full protection to Em- 
ployers against, loss by Claims from Employes on 
account of Acc'dent. Rates Proportioned to Risks be — ¢ 
of Occupation. One Premium the only Payment Manutacturer, 
during year. No Contingent or other Liability on 

part of Employer. 


| §. W. GOODYEAR, Waterbury, Ct. 


71 KILBY S8T., BOSTON, MASS. 
Scaaeee ik Gaaaeline, Bussell's Patent Interchangeable Lathe Tool 
’ 
Managers and Attorneys. Time Saving. Easily Adjusted. 
Boston : Samuel Appleton, 28 Central St. 
New York; Edmund Dwight, Jr. G ++ Agent, 51 Cedar 
St 
MIDDLE DEPARTMERYT ; Tattnall Paulding, Resident Adviser; 
John G. Hooven, Manager; John M. Ash, Jr., General 
Agent, 416 to 420 W alnut Street. P niladelphie. 
CuicaGo: Geo. A. Gilbert, 226 and 228 La Salle St. 
St. Louis: F. D. Hirschberg Bro., 120 N. Third St. 


AGENTS IN ALL THE PRINCIPAL CITIES. 

















No Bolts or Serews, 
For full information, address 
. W. REESE & CO., Sole Manatre-» 
182 Pouron STREET YORK. 








NCE: 
UN RN" MACH as 


ath). & SPECIAL MACHINERY, 
FORSHEET-METAL, WIRE PAPER & LEATHER. 
PLYMOUTH & JAY, S'S. BROOKLYN.NY. 


Reel’s Force Blast Rotary Blower. 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


= @ 


SLOW SPEED, POSITIVE BLAST, 
P PERFECTLY BALANCED. 
ilar A change of over 30 pereene, cat be obtained, whie| est Mechanical Construction. 
P. H. & F. M. ROOTS, Manufacturers, 


machine is in motion. Essential in all factories and mills 
CONNERSVILLE, IND. 


and for driving dynamos. Makes power from water wheels, 

slow speed engines and electric motors absolutely regular and 
8.8. TOWNSEND, Gen, Agt, 2 168 & 165 
aire 6 A : 5" > Washington St., 
COOKE & C0., Selling Agts. § 











T. M. FOOTE REGULATOR CO 


Office: Exchange Building, Boston, Mass. Works at Ashland. 


reliable 
NEW YORK. 





Builders, Arch’! Iron Works, &c. 


Vertical Milling Machine, 


Boiler Makers’ Shears 





Apply for information to 
Western Agents: CHANDLER & LITTLBFIBLD, Marine Bldg, Chicago, 1u.| 2% "réting Please Mention This Paper. 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel—Rapid Generation of Dry or Superheated Steam— Durability—Low Cost of Main 
tenance— Kase of Transpor' tation anc Gene ral Efficiency are among the advantages 
possessed by the ** Wharton-Harrison ” form of boi.er. 

Send for Descriptive Pamphlet— Drawings, Spe cifications, and Estimates promptly 
furnished for any amount of power from 4 H.P. up. 

state requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 


CHICAGO, ILL. ATLANTA, GA. 


NEW YORK, N. Y. 








41 Dey Street. 187 La Salle Street. 9 No. Pryor Street. 
‘ ry DRY STEAM 
THE LOWE FURNISHED BY 
FEED-WATER THE POND 












SEPARATOR. 


The Pond Separator is guaran- 
teed to relieve the steam of all en- 
trained water, and return this 
water to the Boiler, thus effecting 


HEATER SPORIFIER 


Has an Unsurpassed 
{3 YEARS’ RECORD 


i ll a large saving in fuel. 
SIMPLICITY, SEND FOR CIRCULAR. 
ECONOMY and PRO 
DURABILITY. }. POND ENGINEERING CO., 











Send for Description and St. Louis, Chicago, 
Information on Heaters. Kansas City, Omaha, 
Dallas, Seattle. 
BRIDGEPORT 
BOILER ] Patent Stamped Brass Letters. 
WORKS, | The Best for Wood Patterns. 10 Sizes. 








BRIDGEPORT, Conn. | H. WHITE, 44 N. 4 St., Phila., Pa. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., 
Philadelphia. 








Manufacturers of 
Portable Drills, Hand 
Drills, Boiler Shell Drills, 
Light Drill Presses. ; 
ELECTRIC MOTORS, 


Specially adapted for driv- ; 
ing Machine Tools, Cranes, Vee 
Elevators, Pumps, Pressesand 
other Machinery. 
ELECTRIC GENERA- 
TORS, 
For pty ame of Com- 


plete Power Plants. 
CYLINDER SICHT 


PATENT QILERS, FEED CUPS. 


Government ( Re 


POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


Lass. “ae 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
1888 CATALOQUE FREE ON APPLICATION. 


The HOPPES Live-Steam Feed-Water Pursfer, 


Guaranteed to Prevent Scale in Boilers, 
Using any kind of water. Hard Sheet Steel Troughs, 
Easily Cleaned. 


Hoppes MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. . 
The best non conducting material known for “{rade- mark 
5 Steam Pipes and Boilers. Can be easily 
removed and repeatedly reapplied. 
ITS PLASTIC NATURE INSURES AN ABSO- 
LUTELY TIGHT JOINT. 
Requires less thickness than any other 
covering, and is therefore the CHEAPEST. 


FOSSIL MEAL CO.. 2 Cedar Street, N. Y. 


EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 


WILSON’S EUREKA BABBITT. 


THE wee), oy PhS gL ee TAL EVER 
ERED TO THE T 
Satisfaction Damencect in Every 4 = 























STARRETT'S 


FINE TOOLS 


Skilled mechan- 
By! ics prefer them. 


IF a Live dealers sell 
them. 
Send for free il- 
lustrated Cata- 
logue. 


L. S. STARRETT, Athol, Mass., U.S.A. 


.onpon AGents : Chas, (¢ *hurchill & Co., Limited, 
21 Cross St., Finsbury, E. C 


C.H.BAUSH & SONS, 


HOLYOKE, MASS. 














Ross Anti- FRICTION Batt Bearine Coutar. 


A new Patent Applic ation of 
Ball Bearing, patented Dec. 
1890, to Drill Presses, Lathe and 
all end thrust of Horizontal 
\ Shatte in Machinery. 9%5 per 
V gent. of the friction overcome 

by this device. vel satisfac- 
tion guaranteed 


JOSIAH ROSS, 
1443 to 






























)xion| POST, SUSPENDED 
reet, AND 
P= /WALL RADIAL DRILLS 


FROM THE SMALLEST TO THE LARGEST. 


THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
400,000 Horse power 

sold. Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 Kiver Street, NEW HAVEN, CONN. 











GRAPHITE PAINT 


For SMOKE STACKS, 
ROOFS anp IRON 
WORK. 





COVERS TWICE 
DEFIES HEAT 


THE SURFACE, 
AND COLD, 






AND LASTS 
5 TO 10 TIMES AS LONG 
AS ANY OTHER PAINT. 
SEND FOR DESCRIPTIVE CIRCULAR. 


JOS. DIXON CRUCIBLE Co., 
JERSEY CITY, N. J. 




















WESTCOTT CHUCK CO, lui td 








MANUFACTURERS OF Todependent CShiicks, % 

Jaws pp an 

LAT H E and D Ri LL Diameter reas ity. 

1088 ibe h.| = 
Cc Hi U Cc a & : i : 
15% “ 7 
s 18 1994 ‘* 
| 21 O54 
SEND FOR ILLUSTRATED CATALOGUE. | 24 2 





BOILER and) PLANNING MACHINE 





Rapid Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price ae Seeeee 


JACOB CLARK, i Mfr, cna’. 


“THE HORTON LATHE CHUCK” 


_—_ than 800 Sizes and Styles. 


Comprising 


Universal Chucks, 
_ Independent 
' Chucks, 
Combination Chucks, 


_ Of Every Description. 
Send ‘for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U. 8. A. 


=O03-— 


CHAS. CHURCHILL & CO., Ltd., 


21 Cross Street, Finsbury, London, Eng. 













GEAAED 


THIS CHUCK 


BH) 228 HAS NO SUPERIOR 
OF ITS KIND AND IS 


ad NL ors rom Orc 
ee ND ig 20 MFO 


Key Orc 


THE BEST 3 yAW positive pone ofl 


FnciBhice’ a 





7 ae 


SCHOLL UCK >| 
(Gh 


MADE. 
ORNEW a) te 


(USHMan@ucKG 


are 
H HARTFORD. CONN 


eincnlerce® 





= CHUCKS 


Send for Catalogue and Dis- 
counts, 
ANUFACTURED BY 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1819. NEW HAVEN, CT. 








Pratt’s Patent Positive 
Driving Drill Chuck. 


Distinctive Feature. 

Has the Holding Pow 
er of Taper Socket, to 
gether with all the ad 
vantages of the com 
mon Friction Chuck. 
Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CoO., 
Clayville, N. Y., U. s. A. 








Pat.KEY-SEAT SETTING GAUGE 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND TACT DRILL GAUGE 


J-WYKE &. CO 
BoSTON, MASS. Send for LISTS 


ma NUTS 


FINISHED 
HEXAGON 
OUR CLAIMS: 
Made from best Stock, 


Practically true to Gauge. 
® Perfect Hexagon for close-fit- 
m® ting Wrenches. 

Uniformity of Thread, 
PROMPT SHIPMENTS, 
LOW PRICE. 

Write for Prices, Etc., to 


rate BROS, LI (0, Manufacturers, 


Wilmington, Delaware, U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd, 


21 Cross St., Finsbury, London, England. 











CHAMPION INDPT. CHUCKS. 


Anentirely new line of small Chucks provided with 
8 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 


Ask for our are Indpt. Chucks at your 
dealers or write to us. 


THE D. E. WHITON MACHINE CO., 


5 OAK STREET, NEW LONDON, CONN. 
8. A. SMITH, 23 S. Canal St., Chicago Western Agt 


PURE 
ALUMINUM. 


The Pittsburgh Reduction Go. 


95 FIFTH AVENUE, 
PITTSBURGH, PA., 


Offer Aluminum, guaranteed to be equal in 
perky to the best in the market, at the 
owest rates obtainable. Prices given on 
application. Aluminum sheet, wire and 
castings at best rates. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes, 

ALUMINUM SOLDER. 

Correspondence solicited. 


The Moore & White Co,, 


16th St. & Lehigh Ave., 
PHILADELPHIA, PA. 
MFRS. OF 


The ‘‘ Moore & White ’’ 
Friction Clutches 


AND 


Cut-Off Couplings, 


Send for Circulars. 























CLOUGH’S PATENT 
DUPLEX GEAR CUTTER 


One pair of these Cutters cuts a 
pitch of interchangeable gear 
wheels from 15 teeth to a rack in 
clusive 

For circular and prices, address 


R. M. CLOUGH, 
TOLLAND, CONN. 




















FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WoOoDCcocK CLUTCH 


Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 















PRESSES, PUMPS, 








WAGON WHEEL 
HUB PRESS. 


HYDRAULIC MACHINERY 


JACKS, VALVES, FITTINCS, 
PACKINCS, 
ACCUMULATORS. 


Watson & Stillman, Mfrs. 


204, 206, 208 & 210 E 43d St., New York. 





PUNCHES, 


Outside Pump Jack. 
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Engine Lathes, 


HILL, CLARKE & CO. 


156 Oliver Street, Boston, 


Mass. 
Pattern Makers’ 















Metal Planers, 
Upright Drills, 
Shapers. 
Milling 
Machines, 
Screw Machines, 
Gear Cutting 


Machines, 





Boring Mills, 
Chucking Lathes, 





Flather 20 Inch E ngine Lathe. 


Lathes, 
Pattern Makers’ 
Saw Tables, 
Jig Saws, 
Buzz Planers, 
Steam Hammers 
Helve Hammers, 
Bolt Cutters, 

Bolt Headers, 
Nut Tappers. 





Machinery and Machine Supplies, 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 








ses better and cheaper, than hy 
any other method 
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Unirersal Too! Grinding Machine 





ISHOLT MACHINE C0., Madison, Wis, 





*0390 
ordng 





KEUFFEL & ESSER CO., NEW YORK. 


Sacha 1S THE CHEAPEST, MO WASTE. NO FAILURES. 
MAKES THE BEST AND MOST PERMANENT PRINTS 
KEEPS LONGEST AND GIVES THE MOST PERMANENT PRINTS, 
Sacha WHEN WASHED AND ORIED 1S STRONGER THAN IT was agrchs. 
IMITATIONS are plentiful The principal advantage claimed for the imitations le the low srice 
We otaim that Kiefias ts the cheapest. for the reasons stated above. 
Samples, Price Lists And information cheerfully furnished. Photo Printing for the Trade 


Saclia G.ue PRINT PAPER. 





American Gas Furnace Go., 


Designers and Manufacturers 


___GAS BLAST FURNACES. 





Send for Catalogue. Estimates made for 
any mechanical operation requiring 
high, even and control- 
lable temperature. 


BNo. 8O NASSAU STREET 


NEW YORK. 





A. 


R. KING W’I’G COMPANY, 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 


ugar CASTINGS arises. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 





GENERAL MACHINE WORK. catacocus. CORRESPONDENCE INVITED. 
/f you buy a KEY-WAY CUTTER J x A. FAY & Cc 7 Seto Uae 


without a KEY-MAKING ATTACHMENT 










witaa*tat BTHE MORTON ¥e 


Key-Way Cutter is the only ma- 
chine on the market 
that will cut a Key- 
Way and make a Key 
tofitit. Mr.Geo. New- 
comb, Salem, Mass., says as fol- 
lows: “The Key- maker is a 
wonderful attachment, making 
keys faster than a man can cut 
off the steel for it. The Key- 
pn A Cutter does a piece of 
in fifteen minutes 
which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varying from six 
beckon to five feet, and cutting from the smallest Key waysto 
six inches wide. 


MORTON MFG. CO., Muskegon, Mich. 
Formerly of RoMEO, MICH. 


money. 








*SddLIg PUB ONSOTBIBO IO} puog Sy 
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Belt Power Air Pump and 
Condenser. 








The CONOVER MFG. C0, 
CONSULTING » 
. MECHANICAL ENGINEERS 


95 LIBERTY STREKT, 


NEW YORK. 
No Air Locks. 15 to 50 per cent. 
fuel saved or equal amount of 


power gained. Runs with same 
| economy as engine 

P Adapted to all kinds of En. 
_ gineg. Send for Circular. 





RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of $3 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. 8., Canada or Mexico, pee 
or single copies, 5 cts. each, postpaid. 








Order now before our stock 
of papers is exhausted. 


ADDRESS: 
American Machinist, 


96 FULTON ST., 
NEW YORK. 





ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. S., Canada or Mexico, for Se, 
or single copies, 5 cts. each, postpaid 








“a SAW TABLES 


_ FOR 
on Fee parienn 
ies (MAKERS. 


# ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 








FOR 
Substantial, Well Made, 
Low Priced, Patented, 


20 Inch Drills, |“) 


With latest improvements, Lever, 
Combination or Wheel Feed, ad 
dress 


Sibley & Ware, 


SOUTH BEND - INDIANA. 








BUILDERS OF IMPROVED 


WOOD-WORKING we ow 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 
Shops,Carriage Works, 
&c,, &c. 

Allof the highest standard of excellence 
W. H. DOANE, Pres, D. L. LYON, Sec'y. No. 1 Band Saw. 








GENERAL»® EXPERIMENTAL 
MACHINE WORK. Best FACILITIES IN CHICAGO. 
NATIONAL MACHINE WORKS, 35 S° CANAL ST CHICAGO ILL. 





PATENTED. 
With New and Valuable Features, 


MADE ONLY BY THE 


BRADFORD MILL CO. 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application, 

















BOSTON OFFICE, 
23 & 25 Purchase St. 


PHILADELPHIA 
OFFICE, 
19 N. Seventh St. 





Sole Agent for Great 
Britain, 
ALFRED HERBERT, 

Coventry, England. 


















RE OES aay oe eS ent a | 


eas 


ma 


eae 





All Planers reversed from both sides. 





—, RENT 


IMPROVED IRON PLANERS. 


24 inch, 32 inch, 


and 36 inch Wide. 


DESIGNED FOR EXTRA HEAVY DUTY. 


ENGINE LATHES, 
TURRET LATHES, 
PULLEY LATHES, 
CHUCKING LATHES, 


IRON PLANERS, 
IRON SHAPERS, 
MILLING MACHINES, BOILER MAKERS’ DRILLS, 
SCREW MACHINES, 


RADIAL DRILLS, 
DRILL PRESSES, 


POST DRILLS. 





THE LODGE & DAVIS MACHINE T00L C0. 


WORKS: CINCINNATI, 


NEW YORE HOUSE, CHICAGO HOUSE 





General Design of Rear View of Iron Planer, showing Improved Device for holding Planer Bolts. 
(See Advertisement on page 20.) 





ee” Lor a 





OHIO. 


8T, LOUIS HOUSE PITTSBURGH HOUSE, 


64 Cortlandt St. 68% 70S, Canal St. 823/N. 2d St, Market & Water Sts. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


New Bedford, 
MASS. 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








—— 


E “se Gl | . LATH ES from 10 to 30 inches swing. 


Also Hand Lathes, Foot Lathes and Milling Machines. 


FLATHER ENGINE LATHES. 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CO., 

















General Selling Agents, { 
156 OLIVER ST., BOSTON, MASS. 
Prie$8 Mie. BARKER'S 
0 BELT. J CENTER GRINDING 
mete MACHINE. 


E Manufactured by 
We. BarKer & Co. 
CINCINNATI, O. 
SEND FOR 
CIRCULAR, 








cS IMMEDIATE DELIVERY. 


15” and 18” Crank , SHAPERS. 


20” and 26” Geared 
| JNO. STEPTOE & CO., Cincinnati, Ohio. 











THE 


at Mihi 


BARNES WATER EMERY 
TOOL GRINDER. 


— It hasno pumps. No 

—— valves. No piping to 
supply it with water. 
It has nothing to get 
out of order,is always 
ready for use. It is 
as easily managed as 
a grindstone and will 
give vastly better re- 
sults. 

Sold subject to ap 
proval. Send for full 
=. description and price. 


W.F.& John Barnes Co., Rockford, M1.. 
Address No. 1995 Ruby Street. 









NEW HAVEN MANUF’G cO., 









New Haven, Conn. 


Lathes, 
Planers, 
Shapers, | 

Slotters,|’ 
Etc. 





THE GARVIN MACHINE CO. 


$2 52 
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CATALOQUE SENT ON APPLICATION. 








JONES & LAMSON MACHINE CO., 
Springfield, Vt., U. S. A. 





Wises 


21 Cross St., London, England. 


CHAS. CHURCHILL & CO., L’t’d, Agents, 





L. W. POND MAC 


Manufacturers of and Dealers in 


Tron Working Machinery. 


PLANERS A 


SPECIALTY. 
152 
Union St., 


WORCESTER, ° 


MASS, 








THE 
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CINCINNATI MILLING MACHINE CO., 


SECOND & PLuM STs., CINCINNATI, O. 
















> Machine Tool Co,, 


Complete Universa: 
Milling Machines. | _ 
Plain Back Gearea | * 
Milling Machines. 





WORCESTER, MASS. 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & C0., Ltd, Agents, 





Plain Universal 
Heads. 
All designed to meet 


the requirements of the 
best practice. 


KEMPSMITH 


‘ross Street, Finsbury, 


21C 


MILWAUEEE, WIS. 





KEY SEATERS 


Portable and Stationary, 















Back-Cutting Attachment 
Eey-Making Machines, 


Giant Key-Seater Co, 


EAST SAGINAW, MICH, 









April 25, 1891. We are very 
much pleased with it, and 
think it the best machine on 
market for simplicity and 
= effective work. DAVIS & 
== COWGILL IRON WORKS, 
Omaha, Neb, 













LATHES 
A SPECIALTY. 


FOX & TURRET 


For Sale by CHAS. CHURCHILL & C0., Ltd. 


London, England. 


PRENTICE BROS., 
Manufacturers of 


Lathes & Upright Drills. 


Lathes from 10 in. to 
2in.swing. Largest Va. 
riety of Drills manufac- 
tured in the world. 
Worcester, Mass. 





WORKS, 


MANUFACTURERS 


4 




















y P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 







BOYNTON & PLUMMER, 


21 Cross St., Finsbury, London, England. | ¢ 
















D. SAUNDERS? SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE . X. - MARK, 


PIPE CUTTING & THREADING MACHINE. 






Beware of Imitations. ~z 
None genuine without our 24 
Trade-Mark and Name 


Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 


SEND FOR CIRCULAR. 
21 Atherton St., YONKERS, N. Y. 


ON SHAPER, 


Double racks, spiral 
teeth, adjustable ta- 
ble, swivel jaw vise, 
feed adjustable, gears 
of phosphor bronze, 
bearings extra wide. 
bearings self-oiling, 
friction positive, 
smooth running. 

Send for Circular to 


me JD. Wright & Sons, 


69 & 71 CEORCE ST., BROOKLYN, E. D.,N.Y. 


SHAPERS FOR 
Immetiate Delivery, 


The Smith-Silk Machine Tool Co. , 


KENTON, OHIO. 


HURLBUT’S / Patent Cut- 

/ ting-off and 
diary — Centering 
Machine. 


Sizes 2’, 3’’, 4’’, 6'’,6”. 
MADE BY 
Hurlbut & Rogers, 
South Sudbury, Mass, 


® Chas. Churchill & Co., Ltd, 
Agents, 21 Cross St., London, 
England. 


CURTIS 



















> Send for 
Circular. 
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LAKE VILLACE, N. H. 


BORING AND TURNING MILLS, 
4, 6 and 6 Ft. SWING 








Until you have thoroughly in- 
quired into the merits of each. We 


:!think that if you will do this with 


an unprejudiced mind, you cannot 
help speaking in favor of the one 
manufactured by 


The Mason Regulator Co. 


BOSTON, 





MASS. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJEOTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG & ALLSTATTER C0. 


on at Single, An; 


Gang, orizon 
i ler, Spacing, 


Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears. 


Over 300 Sizes. 
ALSO 
POWER 
CUSHIONED 
HAMMER, 





HAMILTON, 
OHIO. 








‘ANSOTVLVO MAN HOA ANAS 





Angle Iron Shears, 





THE OPEN SIDE IRON PLANERS. 


GUARANTEED 
Equal to any Planer of the ordinary style in the performance of standard size work and in 
EFFICIENCY, CAPACITY, AND ADAPTABILITY TO EXCEL 
ANY OTHER METAL PLANING TOOL. 
Sizes 30” to 120” by any length. Write for prices and detailed information. 


DETRICK & HARVEY MACHINE CO., Manufacturers, BALTIMORE, MD. 











‘ 























THE NATIONAL MACHINERY Co., 


TIFFIN, OHI 

Manufacturers of iotedees E SENT ON APPLICATION, 
12 Sizes of National Bolt Cutters. 

6 Sizes and Styles of Bape Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
14 Sizes and Styles of Tappers. 

8 Sizes and Styles of Washer Machines. 

3 Sizes and Styles of Spike Machines. 

2 Sizes of Car Link Machines. 

8 Sizes of Car Pin Machines. 

7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 
Complete outfits for Bolt shops. 








GEARS TO ORDER. 


GEAR CUTTING TO ORDER up to 60 inch Diameter. 


ADJUSTABLE BLADED REAMERS. 
R. D. NUTTALL COMPANY, Allegheny, Pa. 


Designers and Manufacturers of Special Machinery and Tools. 


ENERGY MFG. CO,, ‘cen. 
' ay 


PHILADELPHIA, 
MANUFACTURERS OF 


QUICK LIFTING AND LOWERING ROPE HOISTING MACHINES. 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 


PATENT CENTER GRINDER Guaranteed to do 


accurate work. 
Will grind Lathe Centers true if sprung or broken, quicker than 
they can be turned and filed. SEND FOR CATALOGUE. 


# y TE INDISPENSABLE LATHE DOG. 























DROP FORGED FROM 
BAR STEEL. 


One Set of 3 does the work of 12 common dogs. 
No. 1, 44”’ to 144”; No, 2, 4” to 244”"; No. 3,1” to 344” 
87.50 Per set. 

These DOGS can be attached after the work is cen- 
tered in the Lathe. 


PALMER, CUNNINGHAM & CO., L’d. 





Special MILLING GUTTERS, REAMERS, DIES, TAPS, 


BEMENT, MILES & C0., 


PHIL Mery PHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


THE HILLES & JONES 60, 


WILMINCTON, 
DELAWARE. 










pinkiee PLATE BENDING ROLLS 
ALL SIZES. 







siniare Mak. 
ers, Bridge 
Builders, 
Ship Build- 
ers, Rail. 
road Shops, 
Locomotive 
and Car 
Builders, 
=. Etc., Etc. 








WYMAN & GORDON, 


WORCESTER, MASS. 


ROP FORGINGS. 


ACME MACHINERY Co. 
CLEVELAND, OHIO 
Manufacturers of 
ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 


Also SEPARATE HEADS and DIES. 
FIRST PREMIUM, CINCINNATI CENTENNIAL. 



















PAT. DEC. 5, 
PAT. DEC. 
PAT. AUG. 


1882, 
4, 1883, 
25, 1885. 





77 GENUINE 
| INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS 


PHOSPHOR-BRONZE 


| INGOTS, CASTINGS & MANUFACTURES. 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


512 ARCH ST. PHILADELPHIA PaA.U.S.A. 


/ ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S PATENTS. 


DOUBLE SCREW HOIST 


600 Ibs. to 20 Tons Capacity 
carried In Stock 


Full line of ott usu- 
ally in course of erection, 
from the small single 
track and trolley, 

5 Traveling Er Jib 

Radial Drills for Machine 

hop use. 

Special Radials for 
Bridge Builders, 


Photos and Cuts on 








Cor- 


respondence in- 











vited. 


Pulls 250 lbs on 
damper on 1-2 ib. 
steam ' var ariation. 


« Trial allowed. 


Guaranteed reliable and accurate within one pound varia 
tion. Has differential motion. NoDiaphragm. Nickel Plated. 
Prices right. JOHN H. BLAKE, 136 Liberty St., New York. 





OMPRESSION SHAFT ALFRED BOX 8 60, 
O U P be | N G S . Front, Poplar & Canal Sts," 





W. H. NICHOLSON & CO., Wilkes-Barre, Pa. Philadelphia, Pa. 


RITTENHOUSE PATENT Dye STABLE GUIDE AND SPACING TABLE. 
FOR THE USE OF BOILER MAKERS 
Or other Structural Iron Workers, 


M Designed for ether straight or 
curved wo 


Prices and descriptive circular 
sent upon application. 


C. RITTENHOUSE & SONS. 
NORRISTOWN, PA. 


SOUTH BROOKLYN STEAM ENGINE WORKS, 
Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT sTS., 
BROOKLYN,N. Y. 


BUILDERS OF THE 


Pat. Combined Surface Con- 
denser and Feed Water 
Heater. 


Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weixht 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &c. 


j-.-D RY STEAM. 


ENGINE 
Simpson's Centrifugal 
Separator and Trap. 


Fors Supplying Clean and Dry Steam 
ngines, Dry Houses, etc. 
Place Separator as close to engine 























The Straight Line Centrifugal Separator 


was NO'T included in the test recently made at 
Cornell University. A claim is made in another 
Journal that Separator B showed the greatest 
efficiency due to corrugations of interior surfaces 
We not having shown our Separator in the above 
mentioned test, it might lead the general public to 





imagine we do not possess the best Separator, which as possible, the steam taking a spiral 
we claim we do, and can show greater efficiency course between the threads causes 
sean any Seuetator om the marzet, In 8 competitive yp yp ae 
0 s 
test where all Separators are represented. while the dry steam goes through 
I respectfully request interested parties to inves- the small holes to center, of pipe 

* eam can enter a or 0 
tigate this theory to substantiate this claim. verdence may require; also used in 
conveying steam long ‘distances. for 


Steam Hammers, Dry Houses, Wa 

ter Gas Generators, and for ail pur 

poses where Dry Steam is necessary 

KEYSTONE ENCINE AND MACHINE WORKS, 
Fifth and Battonwood Streets, Philadelphia, 


JOSEPH DE RYCKE, 


145 Broadway and 86 Liberty St., 








607 Market St., PHILADELPHIA, PA. 





N. Y¥. 


NEW YORK. Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., 
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In Use, Over 2,500. 


: at SS = = 
SALES AGENTS : W. L. ‘SIMPSON, i 


10 TELEPHONE BUILDING. 
CORTLANDT STREET, N. Y. 
KENSINCTON ENCINE WORKS, 


BUCKEYE AUTOMATIC CUT-OFF ENGINES 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. ‘They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Ec onomy 


= in Steam Consumption and superior regulation guar- 
= anteed. 
to 100 H. P. for Driving Dynamo Machines @ specialty. 


Self-contained Automatic Cut-off Engines 12 


Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 
mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
ROBINSON & CARY COMPANY, St Paul, Minn. 


LIMITED, PHILADELPHIA. 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, ani Virginia 





BUCKET. GRAVITATING RETURN STEAM 
TRAPS 


ALSO MANUFACTURERS OF 


RS,, 


Pa 


= 


“BOILER PURIF 
==,” "RENEWABLE 
| | | “PUMP GOV 

ei.»  STEAMPUM 
SEND 
Cisicussie. 


* 
) 
I 








ALBANY STEAM 





* ay 


VALVES, 
ORS. 


\ oe 
“DUPLEX WATER FILTERS... 


TRAP CO. ALBANY, N.Y. 





“OTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA. 
New York Agency, 
18 Vesey St., 


Branch Office, 


161 Monroe St,, CHICAGO. Ne Us 





o Over 35,000 Engines in Use 


uaranteed to consume 25 to 7% per cent. less Gas 
than any other Gas Engine doing the same work. 


GAS #@ GASOLINE ENGINES 


STATIONARY _ PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


& Expense one cent an 
hour per horse power 
and requires but little 
attention torun them 
Every Engine 
Guaranteed. Full 
= al peg free by mail 
fention this paper. 


= = VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


Almond Drill Chuck 


3 Sold at all Machinists’ 
Supply Stores. 


=e 
T. R. ALMOND, 
83 & 85 Washington St. 
BROOKLYN, N. Y. 




















workin § 
require 





ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out ail the products of combustion, and giving a 
stroke at every revolution and in half the time 
by any otherengine. Send for Illustrated Circular 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, 


PHILADELPHIA, PA. 





CHANDLER & TAYLOR CO’S 


TAIN 
ike RAMENGINES 


eg \ 12 to 80 H.P.in Stock 


ment. 
ALSO SUITABLE 


BOILERS 


. on hand for imme- 
4 yl ate delive ory. 















culars ad 


“7 TAYLOR CO. INDIANAPOLIS. IND. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
~\ OF COTTON-WASTE, PREVENTS 
DBIPPING AND SPATTERING. 

A POSITIVE FORCE FEED with the 





most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera 
tion yet attained in any device for the 
lubrication of mac nineey Works 
equally well in every possible position. 


Lackawanna Lubricating Co, 


41 Coal Exchange, Scranton, Pa. 





p erya le ig 
TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 





SPECIAL LIST. 


Newt and Second—Hand Machinery 
IN STOCK. PRICES LOW. 


Engine Lathe, 92 in. swing, 18 ft. bed, heavy and 
powerfully triple geared. Face plate 82 
in. diam., ane 12 in. diam., screw 
feed, Ist class, running order. 

Pit Lathe for boring turning and facing wheels, &c. 
spindle 6 in. diam., face "ph ite 60 in. 
diam., triple ge ared, Price low. 

Barr & Co. Engine peg 27 in. swing, 12 ft. bed, 

Price Low. 

Hendey’s Friction Shapers, 15in. stroke, good order, 

Powell Planer, 24 in.x24 in x6 ft., modern style, Al. 

Profiling Machine, 2 spindle, good order. 

Brown & Sharpe, No. 1 Screw Machine, 

Lincoln Pattern Milling Machines, 


NEW TOOLS (In Stock.) 


Fitchburg Lathes, 14-16-18 and 24 in. swing. 
Hendey ." 14-16 and 18 in. swing. 
Prentice 


good order 


12-14-16 and 18 in. swing. 
Wright 16-18 20-24-28 in. swing. 
Ileavy Lathes, 28x16 ft., 32x18 ft. 

Radial Drill, New Pattern, 3 ft. arm. 
Prentice Drills, 20-21-25 and 82 in. 

Powell Planers, 24-30 and 36 in. wide. 

New Style Shapers 15 and 24in. stroke. 


Send for Complete List and Special Catalogue. 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


SUCCESSOR TO 


E. P. BULLARD’S 


N. Y. Mach’y Warerooms. | 











Borinc & TURNING MILLS 


TURRETM 


ACHINES, 


ATHE 





BripGeEPport MacuHiNneE Toot Works, 


E.PButtarp,Propr. 





BrRIDGEPORT.COoNN. 












, ‘MANUFACTURERS 
«____—Sm”OF: IMPROVED . 
CORLISS: STEAM ENGINES 
To —_ IN FULL VARIETY~ Jills 

eer ivch austere poweng a b 


Eclipse Corliss Engine. 


CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. © 


Send for Special Circular. 














FIGS Builders, 


WAYNESBORO, PA. 

















we GENUINE “CORLISS.” 


SOUTHWARK FOUNDRY & TAGHINE “a PHILADELPHIA, PA. 








PORTER-ALLEN AUTOMATIC ENGINE. 
Blowing Engines, Reversing ‘Engines, 


Hydraulic Cranes, 
Centrifugal Pumps, Accumulators, 


Boilers, ‘Tanks, etc. 





ENGINES & BOILERS 4 K 


3 To 26 HORSE POWER. 


for SMOOTH and ECONOMICAL WORK. 


Over 4000 in Use. 


Write for free PAMPHLET and state your wants to 


THE JAMES LEFFEL & CO. 
SPRINGFIELD, OHIO or NEw YorRK City. 


THe LEFFEL WATER WHEEL AND ENGINE 0 


Build a Splendid Line of E N C ‘ N E S 


_ “CONTAINED 1D ae" -CRANK 
yS —AND—= 
RETURN 


FLUE * BOILERS 


16 and 20 Horse Power. 
High in G ende. Low in Price. Strictly First- 
class. In design and construction SUPERIOR 
to all others. Write for ENGINE PAMPHLET. 











Address us in full as follows: 


me THE LEFFEL WATER WHEEL & ENGINE CO. 


Greenmount Ave., SPRINGFIELD, OHIO, 
AUTOMATIC IN FUEL AND WATER SUPPLY. 


THE SHIPMAN AUTOMATIC STEAM ENGINE. 


PETROLEUM, KEROSENE OR NATURAL GAS FUEL, 
1, 2, 4, 6 and 8 horse-power. 


STATIONARY and MARINE. NO SKILLED ENGINEER. 
SHIPMAN ENCINE CO., 


Send for Catalogue. 242 Summer St., Boston, Mass. 











THE TWISS impaeves AUTOMATIC ENGINE 
With LIBERATING Valve Gear, 
Manufactured by 
QB NELSON W. TWISS, 25 Whitney 
Ave., NEW HAVEN, CONN, 
Send for price before pur- 
chasing elsewhere 


Heavy 
Slide-Valve Engines 


and Saw-Mill machinery, 
the highest class, all sizes. 
& BopLey Co., 


INNATI, 


of 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


THE BALL & WOOD COMPANY, 


Owners of Ball Patents and Builders of 


IMPROVED AUTOMATIC CUT-OFF ENGINES. 


LANE 
CIN¢ 


THE 


oO. 











Under the personal supervision of the inventor, F. H. BALL, 


Works, Elizabeth, N. J. Office, 15 Cortlandt St., N. Y. 
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BROWN & SHARPE MFG. CO., THE PRATT & 







PROVIDENCE, R. I. 


No.3 PLAIN MILLING MACHINE. 


COMPACT, POWERFUL AND RIGID. 


The work can be quickly placed in 
position and quickly moved after the 
cut is taken. 

The table is 9 inches wide, 27 inches 
long, and has 15 inches longitudinal and 
3 inches transverse movement. 

Weight about 2700 Pounds. 








The Machines and Tools described in Catalogue 
are usually kept in stock. 


5. A. SMITH, Western Representative, 


23 So. Canal St., CHICAGO, ILL, 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


ne -+VOLs. 
BORING AND TURNING MILLS 


A SPECIALTY. 








Built in sizes to swing from five 
feet diameter to thirty feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 
& at all angles. Feeds automatic at 
’ all angles. 
Correspondence solicited. 








12-FOOT BORING AND TURNING MILL. 


NEW YORK, PHILADELPHIA, 
185 & 138 LIBERTY ST. 705 ARCH ST. 


CHICAGO, 
PHENIX BLOG, 


PITTSBURGH, 
LEWIS BLOCK. 














will pack a joint, no matter how roughor uneven 
the surface is. 


JENKINS STANDARD PACKIN : 
stern’ action of. JENKINS STANDARD PACKING © tie one ane ars &? 
ae. JENKINS STANDARD PACKING °"siiecs.is2"" 


JENKINS STANDARD PACKING 


JENKINS BROS., New York, Philadelphia, Boston & Chicago. 


The continued heat 
on 


cracks, 


hard as, and will last as long as metal itself, 


for the 


does not ROT or BURN OUT. 


THE LODGE & DAVIS MACHINE TOOL C0, 


WORKS-—CINCINNATI, O. 
—BUILDERS OF— 


Machine Shop Outfits. 


EASTERN HOUSE, 64 Cortlandt St., New York City. 

WESTERN HOUSE, 68 & 70 S. Canal St., Chicago, Ill. 

PITTSBURGH HOUSE, cor. Market & Water Sts.,Pittsb’gh, Pa. 
BOSTON OFFICE : 

23 & 25 Purchase Street, 
Boston, Mass. 
PHILADELPHIA OFFICE: 
19 North Seventh Street, ° 
Philadelphia, Pa, 











See Advertisement, Page 16. 








Write for large cuts with ful! — 
descriptions, 


26, 


“36-inch Tron Planers. 


24, 32 and 





c= BHLECTRIC BRA 


EBERHARDT’S PATENT. 


With rare exception, this machine is cutting 


ELECTRIC MOTOR GEARS 


MADE 


In use by the following for cutting these gears: 
The Pratt & WhitneyCo., | Goulds Mfg. Co., 
Thomson- Houston Ele’c Seneca Falls, N. Y., 


Niles Tool Works, 
Silene Electric Co., | Morgan Engineering Co., 
Edison Machine Co., 


sreatice Bros., 
ue Electric O 20.5 


Reed, 
lyn Street R’y Co 


Spr 
Broo! 


Poni Planer Co. ™ 


Brush Electric Co., % level’ d | Pond Machine Tool Wks., 
H. P. Nail Co., etts Machine Uo. 

Forest City Brags Wkzs., | Washington Navy Yards, 
T. H. Lovell & ¢ Watervliet Government 


Arsenal, “ 

Clayton Sewing Machine ;, 
| oter Co., 

Detroit EK lectrical Wkzs., 
Beaman & Smit 
Geo. W, Fifield, 
Garvin Machine Co., 
Simonds Rolling Mills, 


United Electric Traction Co 
United Electric R'y Co. 
Electric Traction Co., 

New Orleans, 
St. Louis Car Co., St. Louis, 
F, qocemer Faucet Mfg. 

St. Louis, 

R, a Nuttall & Co., 


Pittsburgh, New Haven Mfg. Co., 
Davis & Cowgill, Omaha, Putnam Machine Oo., 
Cincinnati Street and uthers. 


R’y Co., | 
Geo. A. Gray Co., 


GOULD & EBERHARDT, Newark, N. J. 
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WHITNEY C0., 
HARTFORD, Connecticut. ; 
HORIZONTAL Double Head 


Traverse Drills 


For 5% in., 8 in. and smaller 
holes. 


Boring Mills, 


48 in. and 66 in. Revolving Head Drilling 
Swing. Machines, 


WESTERN BRANCH, 100 WEST Washington Street, Chicago, Ills. 


THE BILLINGS AND SPENCER CO., HARTFORD, CT, U.S. A 








MANUFACTURERS OF 


20S BILLINGS’ PATENT DOUBLE-ACTING 
20m RATCHET DRILL, 
f For Morse Taper Shank Drills. 


Packer Ratchet Drills, 
Packer Boiler Ratchet Drills, 
Packer Auger Ratchet Drills, 


DROP FORGINGS 


of Every Description, of Bronze, Copper, Iron and Steel. 
London House: CHAS. CHURCHILL & CO., Limited, 21 Cross Street, Finsbury, London, E. ¢., England, 
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; Penge, A, MASEL OD 
Bt wae 8 TLS HD SUPPLE 


Machine Tools,- en 


FOR 


lronzBrass 
Work. 


T actaeacecn eR 
Send for 
Tilustrated 


Catalogue. The Celebrated 


F. E. REED 
16-inch Swing 





Engine Lathe. 





111-113 13 LIBERTY ST., NEW YORK. 
We carry the largest line of Tools and Supplies in the City. 





ENGINE LaTHES 
FROM 16 to 48 IN. SWING. 
Cuts, Photographs and Prices furnished 
on application. 
Lowell, Mass., U.S. A. 








J. M. ALLEN, Present. 

Wo. B. FRANKLIN, VICE-PRESIDENT. 
F. B. 
J. B. PIERCE, 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 


W. P. DAVIS, 


Rochester, N. Y¥ 


DLA ANERS mo 


AND 
MANUFACTURED BY 


SPIRAL CEARED. 
The G. A. GRAY CoO., 


479 Sycamore St., CINCINNATI, 0. 





ALLEN, Sreconp VIcE-PRESIDENT. 


SECRETARY & TREASURER 





GRANTS [OBAR] WHEELS [and [OBARIOUITING 
made} tolorder | New| Treatise jon [Gears for] 


13) 50. | for | Catalogue | or | Ei 
LEXINGTON IGEARITWORKS [LEXINGTON MASS] 












































lh x 6 Engine Lathe. gi” » x <8! oo ‘take. 


MANUFACTURERS 


2: MINCHINE TOOL 


»-M.CARPENTER = 


14” x 6’ oe Lathe. 
a ee 


HENDEY 














Manufacturer 


a 


VOTUUTEUTE EDTA 


PAWTUCKET.R.|I. 











